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OBSERVATIONS ON THE APPARENT ADAPTABILITY OF THE 

BODY TO INFECTIONS, UNUSUAL HARDSHIPS, CHANG- 
ING ENVIRONMENT AND PROLONGED STRENUOUS 

EXERTION.* 

Burgess Gordon, M.D., 

ABSOCIATK IN' MEDICINE, JEFFEHSON MEDICAL COLLEGE, AND MEDICAL DIEECTOn, 
DEPAnTMENT FOIl DISEASES OF TUB CUEST, JEFFEHSON HOSPITAL, 

AND 

The Late John C. Baker, M.D., 

INTEDN, .lEFKF.nSON HOSPITAL, PHnADELPHIA. 

(From tlic IModical Scrnco of Dr. Tlioinas McCrac and the Dcparlmonl for DiseaseB 
of the Chest, JefTorson Hospital.) 

The possibilitj’’ that certain untoward efi’ects may occur following 
])rolonged exercise lias been considered seriously in recent years. 
The interest is <lne largely to tlie increasing number of endurance 
contests (swimming and running) and the fact tliat a number of 
prominent athletes have succumbed to heart disease and pulmonary 
tuberculosis. Critical data, however, to prove that physical effort 
i.s injurious or shortens the exiiectancy of life of the normal individual 
arc not easily obtained. Obviously it is as difficult to estimate the 
potential endurance of an individual as it is impos-sible to predict 
the degree of resistance to infection. Tiie problem is confused 
furtlier liocause of the frail appearance of many athletes who 
]>erfonn with unusual ability over a long period of time. DTalnutri- 

(Rc.'id bv iitl.', Americ.'in Society for Clinic.nl InvcstiK.ntiou, Atlantic Citv. N. J., 
May T, 1020.) 

* .\ part of the, exivonfe for ifiifs invefitiKafion w.ns defmyed hv a crnnl from tlic 
11 T. B(''iford Fund and Mr. S. W. Ijeidich, 

VO!.. NO. 1923. 
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tion, upper respiratory infection and oral sepsis are not uncommon 
and yet so far as determined longevity compares favorably witli 
nonatliletic individuals of similar station in life. It has been 
suggested as an explanation for untoward effects, that a pathologic 
state existed before the onset of strenuous effort and that exercise 
exerted merely a precipitating influence. So far as we are aware this 
impression has not been finally proved or disproved. 

Abraham, 1 MacKenzie^ and Bainbridge^ have reviewed tlie 
literature on the physiology and certain clinical aspects of muscular 
exercise. It appears that tlie majority of studies referred to have 
been made at the onset or immediately following exertion. Appar- 
ently there have been few opportunities to study tlie phenomena of 
recuperation or the results of early athletic training and competition. 
The tabulation of untoward effects has been acquired largely through 
questionnaires sponsored by universities and atliletic associations. 
It will be several j^ears perhaps before adequate data are obtained 
for final analj'^sis. 

In the past, the study of disease has depended to a considerable 
extent on the presentation of data for follow-up and evaluation in 
later years. One of the attempts to apply this plan of investigation 
to a study of tlie effects of maratlion running was instituted at the 
Peter Bent Brigham Hospital in 1923.^' ® In the first series of 
studies (1923), no cardiac hypertrophy, resulting from many years 
of prolonged vigorous effort, was noted and immediately following 
the race there was no evidence of dilatation (in a few instances the 
hearts were temporarily smaller than at the beginning of the race). 
In the second series of studies, concerned with an examination of the 
chemical constituents of the blood (1924), the sugar content was 
moderately low in two runners and markedly decreased in four. 
There was a close correlation between the physical condition of the 
athletes at the finish of the race and the level of the blood sugar. In 
the third series (1925) runners who had hypoglycemia or manifested 
hypoglycemic-like phenomena were placed on a high carbohydrate 
diet and administered dextrose in the form of candy during the race. 
The blood studies in all athletes showed normal sugar levels and 
improved physical condition in contrast with the low figures pre- 
viously noted. 

Nine runners of the group first observed in 1923 have been 
examined between races during the past six years. So far as 
determined no important changes have occurred other than increased 
lung markings and the usual evidence of advancing years comparable 
with those noted in most athletes accustomed to less strenuous 
forms of exercise. 

The opportunity to study a large group of long-distance runners in 
daily competition occurred in March, April and May, 1928, during 
a transcontinental foot race from Los Angeles to New York City. 
Since the course of the race extended through Oldahoma, Arizona, 
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New IN'Iexico, iS'Iissoiiri, Oliio, Illinois, Pennsylvania and New York, 
a wide variation in altitude, climate and road conditions was 
inevitalile. It appeared, at the beginning of the race, that lion ever 
efficiently the contest was managed, there would be unusual diffi- 
culties in providing suitable clothing, food and shelter and in pie- 
venting or treating injuries and infections. Apart from the interest 
in determining the immediate untoward eflects of strenuous pro- 
longed effort and the adaptability of the body to an unusual and 
rapidly changing environment, it seemed that the data acquired 
would be of value in follow-up studies in later years. ^ 

The Plan of Study. A detailed history of past infections and 
various experiences in athletic training and competition were 
obtained in 90 competitors before the start of the race. A physical 
examination, including a study of the urine, vital capacity and blood 
pressure was also made. One of us (J. C. B.) accompanied tlie 
runners during the entire race and recorded at freqlient intervals 
changes in the phjvsical signs and general appearance of the athletes. 
The causes for withdrawing from the race and the effects of weather, 
altitudes, road conditions, epidemic infections, tjqies of food con- 
sumed, dietary habits, hours of sleep, the mental attitude of the 
runners and the ability to cope with various problems, particularly 
in the face of injiu-y were noted. 

Observations before the Race. In the race, 199 competitors were 
entered from almost every country in the world and 29 states in 
America. The oldest runner was sixty-four years of age and the 
youngest was seventeen years. In the entire group not over 
forty coinjietitors apjiearcd capable of withstanding strenuous 
athletic competition. Six runners were found to be suffering from 
acute resj)iratory infections, 9 had gastrointestinal symptoms. One 
runner had signs of active pleurisy, 4 had chronic bronchitis, 1 1 had 
moderate emphysema, one had a morning temperature of 102° and 
IS had more or less serious contusions of the feet, legs or knees. 
.\l)I>roximately 50 per cent of all competitors were underdeveloped 
physically and could scarcely be compared with long distance run- 
ners usually .seen in universities or athletic clubs. It was found that 


only () runners, in prcjiaration for the race, ran over 25 miles daily 
and coiniiaratively few had competed in important long-fli.stance 
races. There was an extremely wide difference of opinion as to the 
most effective style of running. The advisability of massage, 
treatment of injuries, and the most desirable foods, were questions 
about \yhich there was no general agreement. The vital cajiacity 
estimations, according to accc})tcd standards," were found to l)c 
v\ it hill normal limits except in S runners who showed an average 
incn'ase of 15 ])er cent and 7 who had a decrease of 5 per cent. 
1 lie blood-pressure readings were essentially normal but the heart 
nites were usually low (.)() to 0.5). Systolic murmurs at the ajiex 
were noted m 12 runners. In the examination of the urine there 
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were 17 instances of albumin, three specimens showing hyaline casts 
and several white blood cells. 

Observations during the Race. The first three weeks of the race 
were characterized by almost every violation of the accepted princi- 
ples of diet and hygiene and disregard for physical injury, infection 
and human endurance. Numerous fads and fancies were evident 
in the selection of food and in the time and manner of eating. Raw, 
dry or thoroughly cooked foods were advocated by some; other 
competitors selected high-protein diets including large portions of 
meat, high carbohydrate or strictly vegetarian foods. Some run- 
ners were as strictly opposed to drinking water or eating between 
meals as others were in favor of consuming carbohydrate while 
running. 

The general appearance of most runners after completion of the 
daily mUeage was that of exhaustion with cold perspiration, dyspnea, 
drawn facial expression, hunger, thirst and a desire to sleep. 
Tonsillitis, diarrhea, shin splints,* injuries to the feet, pains in the 
abdomen, blisters due to sun and wind, albumin, red and white 
blood cells in the urine, transient extra systoles and increased heart 
rate were among some of the manifestations noted. The extent and 
rapidity of recuperation depended largely on the amount of sleep, 
the quantity and quality of food, the disappearance of infection and 
physical injiuries. It was noteworthy that few participants regarded 
infections or injuries with great concern, whereas officials advised 
runners repeatedly to seek medical care and retire from the race. 
It appeared that the chief cause for withdrawal however, was the 
occurrenee of pain and stiffness in the limbs which prolonged the 
running time and thus rendered remote the chances to finish within 
the first third. 

As the race progressed complications, in addition to those pre- 
viously noted, were as follows: Boils (one rectal abscess), diarrhea, 
tympanites, sudden elevation of temperature while running, nausea, 
aeute upper respiratory infections with fever of 100° to 101°, loss of 
toe nails, blisters of the feet and injuries from passing automobiles. 
The physieal discomfort was aggravated often by high winds, sud- 
den changes in altitude and temperature, dusty, alkali or muddy 
roads. It was impossible after the first two weeks to provide tlie 
runners with desired types of food. One runner continued to eat 
raw food, several maintained striet vegetarian diets, but the majority 


* Shin splints result from myositis and accompanying periostitis, the extensor 
muscles of the lower lateral aspect of the legs being chiefly involved. The condition 
is characterized by redness, swelling, pain' and tenderness. The symptoms usually 
subside in eight or nine days but not infrequently stiffness, “knotting” and shortening 
of the muscles occur. Fibrous tissue is often palpable. Ideal treatment consists of 
rest and application of heat; massage is contraindicated. . Obviously judicious treat- 
ment could not be carried out if the runners were actively engaged in the contest. 
It was interesting to note that “shin splints” did not occur in the English runners, 
who ran in a more or less flat-footed manner, lifting the feet not more than 3 or 
4 inches from the ground. 
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consumed Yathout restriction. A change which was almost general 
was the consumption, Y’^hile running, of oranges, lemons, dates, figs, 
chocolate or dextrose in the form of lozenges.' Several competitors 
used tobacco and in addition to eating between meals drank coff ee 
with or without generous helpings of sucrose at the end of the daily- 
lap. Although an average of two or three competitors retired weekly 
throughout the race, ivith few exceptions the causes were financial, 
loss of interest, or injuries to tlie feet. So far as determined there 
were only 7 instances of exhaustion and these appeared to result 
from the lack of training and physical incapacity evident before 
the start of the race. The race lasted for eighty-four days, the 
daily average mileage v’^as 44.2, the total distance Y^as 3484 miles, 
the greatest daily distance covered Y^as 72 miles. When the race 
was ended in New York City 14 runners (57 completed the race) 
shoY^ed evidence of fatigue, lameness and loss of weight. The 
remaining athletes appeared in excellent health and ran the last 
25 miles in less tlian tYm hours and fifty mmutes. It was striking 
to note that 9 runners were as free from dyspnea, fatigue and 
perspiration as would be expected from athletes Ydio had completed 
a series of , moderate calisthenic exercises. 

Observations after the Race. Three days after the finish of the 
race 25 runners, who had covered the entire distance, and two partic- 
ipants who walked or ran approximately 2000 miles, were brought 
to the Chest Department of the Jefferson Hospital for a general 
physical examination. The observations, made possible through 
the cooperation of members of the staff of the Jefferson Medical 
College and Hospital included microscopic and chemical studies of 
the blood and urine, roentgenographic, electrocardiographic, oph- 
thalmoscopic, orthopedic and laryngeal examinations. The data 
noted in the general physical examination are as follows: pulsation 
of vems of the neck, 1; emphysematous type of chest, 5; abdominal 
type breathing (predommating), 7 ; delayed respiratory expansion on 
one side of the chest, 2; distant breath sounds throughout, 9; 
pleural friction rub at right base (history of pleurisy nine years 
previous), 1; pleural friction rub at left base (noted in the beginning 
of the race), 1; rales at the apex Yuth impaired percussion note 
(history of infection suggesting pulmonary tuberculosis tY^elve 
years ago), 1; forceful apex beat, 2; systolic murmur at apex, 9; 
extra systoles, 1, The pulse rates varied betY’^een 50 and 80; 
blood pressures varied between 105 and 150 systolic; 55 and 85 
diastolic. 

The ophthalmologic examination showed tlie fundus redder than 
normal in 12 runners, the disk margin hazy in 4, the vessels slightly 
fuller than normal in 5 runners. 

The orthopedic examination shoY^ed 5 instances of palpable edema 
along the anterior tibial margins; considerable callous on the plantar 
surface of the feet in 6 runners; tenderness and swelling of the ten- 
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don of Achilles in two and tenderness of the soft portions of the 
anterior tendons of the feet in three runners. Ill-fitting shoes were 
used by 18 runners. No bunions were noted. 

The surgical examination showed the presence of varicosities in 
four runners (one had been present for twenty-one years) and one 
hernia which was noted before the race. 

The larjmgeal examination showed ■ varying degrees of caseous, 
hj^iertrophic and cryptic tonsillitis in 17 runners. Inflammation 
of the nasal mucosa with discharge was noted in 13 'instances. 

In the examination of the urine, a series of specific gravity tests 
showed a variation between 1010 and 1018; no casts or red blood 
cells were found. The specimens Avere free from albumin, acetone 
and according to the Benedict qualitative method, no sugar was 
noted. 

In the examination of the blood, the red blood cells varied betAveen 
5,000,000 and 5,800,000; the AA^hite blood cells betAA^een 4700 and 
6000; the hemoglobin (Dare— candle) A'^aried between 90 and 98 
per cent. The blood smears Avere essentially normal. 

The highest estimation for nonprotein N of the blood AA'^as 41.5 and 
the lowest 35.5 mg. (per 100 cc. of blood) ; the highest blood sugar 
AA'as 0.101 and the lowest was 0.092 mg. (per 100 cc. of blood). 

In the roentgenographic studies made to determine the effect of 
prolonged effort on the heart, lungs, bones and bloodvessels, the 
lungs in general were found to be normal. The bones, except for 
osteoarthritic changes, were essentially normal except in the older 
runners. The bloodvessels in the older runners showed no eAudence 
of sclerosis. In 13 runners, the hearts appeared to be definitely 
smaller than normal; in 5 runners, the hearts Avere within normal 
limits; and in fiA^e instances, the hearts, according to the table of 
Bardeen, showed an increase in size. According to the so-called 
cardiothoracic ratio, only one heart was increased in size and this 
occurred in the oldest runner. The roentgenographic data as a 
whole suggest that the effects of exercise are inconsequential since all 
of the changes noted may be found in individuals of similar ages 
who haA'^e no symptomatic complaints. 

In the electrocardiographic examinations there AA^as a tendency to 
a rather high take-off of the “T” and a large excursion of the “P” 
waA'es in 4 runners and extra systoles in two instances. The trac- 
ings were not entirely satisfactory in 7 runners. 

It was interesting to note that runners who had shown lameness 
and fatigue at the finish of the race were considerably improved and 
that 5 runners had gained 3 pounds in Aveight. 

Since the completion of these examinations correspondence has 
been carried on AAuth the group obserA’^ed in Philadelphia and 34 
additional athletes, in order to determine the course of events fol- 
lowing the retinn to normal life. Some of the ansAA^ers to the ques- 
tionnaires were as follows: 'T am in good health, in fact I never felt 
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better in my life.” “After returning to my home I climbed a moun- 
tain 11,824 feet high arid experienced no difficulty.” “My legs 
which were sore are all right now and I am able to run. Feel fine 
and fit.” “My weight increased from 140 to 166 pounds and I 
became tired, then I started to train and now feel fine and will 
enter races in the future.” “My doctor says I am just as sound as 
ever.” “I am running every morning at least 40 miles and the 
Sunday before Christmas I ran 72 miles and finished in excellent 
shape.” “There is not one thing wrong with me.” 

Comment. It is agreed that certain individuals accustomed to 
leading sedentary lives and others affected with degenerative changes 
are in danger of catastrophe during the performance of strenuous 
exercise. The question, however, as to whether restriction of 
physical effort in the comparatively normal active individual may 
be unnecessary and perhaps actually harmful, is unsettled. The 
unique performance of 52 adult individuals running an average of 
42 miles for eighty-four consecutive days in an environment com- 
parable only with frontier life of seventy-five years ago, suggests 
that factors other tlian work should be considered in appraising the 
capacity of endurance of the human body. A solution of the causes 
for fatalities in athletes may be found in differentiating between , 
nervous influences and metabolic disturbances under brief strenuous 
competition and the effects of prolonged daily running. Obviously 
the data presented in the report must be considered critically because 
some of the observations were made under circumstances not 
conducive to thorough study. The investigation is reported 
primarily to suggest that the human body during exercise may 
acquire extraordinary capacity for work and resistance to infection. 

Conclusions. 1, A study of 199 participants in a transcontinental 
foot race was made to determine the qualifications for successful 
competition and the effects of prolonged daily exertion. 

2. A marked difference was noted in the age, nationality, physical 
development, experience in running and habits of food consumption. 

3. The race was characterized by almost every violation of the 
accepted principles of diet, hygiene and disregard for injuries, 
infection and human endurance. 

4. The chief causes for withdraAval were so-called “shin splints,” 
financial difficulties and lack of interest in the contest. So far as 
determined there were only seven instances of exhaustion and these 
appeared to result from the lack of training and physical capacity 
evident before the start of the race. 

5. It appeared that a lugh caloric intake, derived from all foods, ■ 
was more important than any fixed dietetic regime. The most 
successful runners consumed readily available carbohj^drate between 
meals, folloived an unrestricted high caloric diet at meal time and 
ingested meat at the evening meal. 

6. The details of a complete physical examination made three days 
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after the finish of the raee are tabulated. Abstraets from corre- 
spondence with runners eight montlis after the return to normal life 
are recorded. 

7. The data suggest that the comparatively normal human body, 
provided with adequate food and rest, may acquire during prolonged, 
exercise unusual capacity for work apparently without serious 
untoward effect. 
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BRONCHOSCOPIC FINDINGS IN LOBAR PNEUMONIA.* 

A Preliminary Note. 

By Pol. N. Coryllos, M.D. 

PHOFESSOH OF CLINICAL SUHGERY, CORNELL MEDICAL COLLEGE, NE'W YORK. 

(From the Laboratory of Surgical Research (Cornell Medical College), 4th Medical 
Di-vision, Belle-vue Hospital; 1st Medical Di-vision, Ne-w York Hospital.) 

In previous papers/’^*® experimental and clinical data were given 
upon whicli was based the opinion that pneumococcic pneumonia 
should be considered as a pneumococcic atelectasis. 

Experimental pneumonia was produced in dogs by intrabronchial 
insufflation of eighteen-hour-old cultures in broth of pneumococcus 
Type I, concentrated ten times by centrifugation. 

One or two cc. of the culture was insufflated in a chosen bronchus 
by means of a bronchoscope after intraperitoneal anesthesia with 

* This -work -was aided by a fund of Mrs. John L. Given in support of surgical 
research. 
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isoamyl Btliyl barbituric acid (amytal), 10 per cent, 55 mg. per 
Idlogram. Almost constantly a lobar pneumonia was obtained, con- 
fined to the insufflated lung, and occasionally in the noninsufflated 
lung. The roentgenograms were invariably those of atelectasis due 
to bronchial obstruction, namely, opacity of the affected lobe, eleva- 
tion of the corresponding diaphragm and displacement of the heart 
and mediastinum to the affected side. Bronchqscopic examination 
of those animals showed that the bronchus of the affected lung or 
lobe did not breathe. Bronchoscopic aspiration yielded^ variable 
amounts of brownish viscid fluid from the corresponding lung. 
After aspiration the lung often became somewhat aerated, but we 
were unable to save the animals, the pneumonic process continuing 
after variable period of relief. 

The roentgenographic similarities between atelectasis and pneu- 
monia in experimental cases drew my attention to the corresponding 
similarities in man. These similarities are more than mere coin- 
cidences, and a thorough study of them can lead to an explanation of 
a number of features in pneumonia as yet unexplained. These 
features are: (1) The lobar distribution of the disease; (2) the short 
prodromic period in which symptoms of a slight bronchial catarrh 
may be present; (3) the sudden onset; (4) the diminished or absent 
breath sounds at the onset with tympanitic dullness; (5) the wedge- 
shaped roentgenographic shadow at the very onset of the disease; 

(6) the abortive forms which after twenty-four to forty-eight hours 
terminate by crisis or rapid lysis, often with abundant expectoration; 

(7) the predominance of pneumonia in the lower lobes and especially 

the right; (8) and the peculiar regularity with which crisis or lysis 
usually occur between the fifth and thirteenth day, . 

Still greater are the similarities between postoperative atelectasis 
and postoperative pneumonia, the most striking of which are: (1) 
The onset of both within twenty-four to forty-eight hours after 
operation, especially upon the upper abdomen; (2) the presence of 
pneumococcus Group IV in the sputum in both; (3) the frequent 
impossibility of a clear-cut differential diagnosis between them, from 
clinical, Roentgen or laboratory data; (4) the similarities in the 
pathologic findings. 

Displacement of the trachea and mediastinum to the affected side 
with elevation of the diaphragm on this side has been reported in 
postoperative as well as medical lobar pneumonia in the human. 
The fact that this displacement is less marked in pneumonia than in 
simple atelectasis would be due to the pneumococcic cellulitis and 
alveolar exudate complicating the pneumococcic atelectasis. More- 
over, never does displacement of the mediastinum toward the sound 
side occur in uncomplicated pneumonia, although there is a common 
belief that the pneumonic lung is larger than the healthy one. As 
these two facts seem contradictory, and as in experimental cases 
of pneumonia in dogs the affected lung is found to be smaller, if the 
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precaution is taken to clamp the trachea before opening tlie cliest, I 
tried to determine the true size of the pneumonic lung in the human 
compared to the healthj'^ lung. For this purpose in Case III, the 
trachea was clamped before opening the chest, in order to avoid 
collapse of the healthy lung, and it was found that the affected lung 
was slightly smaller than the healthy one. Last, it is of more than 
passing interest to note that in 95 per cent of cases of lobar pneu- 
monia the organism concerned is the pneumococcus, which is 
precisely the microbe causing an exudate rich in fibrin, most tenacious 
and highly viscid. The Bacillus friedlander which also gives quite 
a viscid exudate, often produces the lobar type of pneumonia. 

It therefore seems reasonable to consider that in the human being 
in the course of a pneumococcic bronchitis this viscid exudate could 
occlude a lobar bronchus and cause a lobar pneumonia, in much 
the same way that the occlusion of a bronchus causes lobar atelecta- 
sis. If this conception be right, lobar pneumonia would start as a 
pneumococcic atelectasis, more or less toxic, according to the 
virulence of the causative pneumococcus. 

A solution of this problem was only possible by bronchoscopic 
examination of human cases of lobar pneumonia, in order to deter- 
mine whether the bronchus of the affected lobe was occluded and 
what the result of aspiration of such a bronchus would .be. The 
possible risks of bronchoscopy for pneumonia patients having been 
discussed with Drs. L. Conner, A. Lambert and J. Kernan, the 
procedure was carried out in order to submit our theory to a practical 
test. Nine cases of lobar pneumonia Avere bronchoscoped by 
Dr. ICernan and myself, 3 at New York Hospital, first diAusion, and 
6 at BelleAuie Hospital, fourth division, witliout any change in the 
usual routine pneumonia treatment. (No serum was given to these 
patients except in Case I.) 

Technique. The bronchoscopic technique was the folIoAving: 
One hour before the bronchoscopy, 1| gr. of luminal Avas given to the 
patient. Local anesthesia of the throat and larynx Avas performed 
with 5 per cent cocain, and subsequent anesthesia of the trachea and 
the bronchi Avith the same solution atomized through the broncho- 
scope. For the aspiration we used the Gabriel Tucker vertebrated 
aspirating tube AAuth a spring tip. As the aspiration of the A^ery 
Auscid fiuid is very difficult, I thought that perhaps it would be easier 
to dislodge the exudate by introducing the tip of the tube as far as 
possible into the bronchus and insufflating air into it, using the 
aspirating bronchoscope at the same time. The result corroborated 
this hypothesis, and it has been possible this way to obtain more 
exudate than with simple suction. Our patients withstood this 
procedure A'^ery well; none of them shoAved the slightest shock or 
discomfort after it. On the contrary, as a rule, even in the patients 
AAdio did not expectorate before, an abundant expectoration fol- 
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lowed the bronchoscopy the same as' in cases of atelectasis, and a 
more or less marked relief was noticed. I give here a condensed 
resume of these cases. 

Case Reports. Case I.— (N. Y. Hosp. First Div., December 29, 1928.) 
G. S., aged nineteen years, onset thirteen hours before admission. 
Temperature, 103°; pulse, 140; respiration, 26; Roentgen ray showed 
increased density of right lower lobe posteriorly with trachea ■ slightly 
deviated to the right; right diaphragm elevated. White blood cells, 
13,000; polymorphonuclears, 90 per cent. Bronchoscopy five hours after 
admission, with cocaine anesthesia. Trachea displaced to the right. There 
was thick rusty purulent sputum coming from the posterior inner branch of the 
lower bronchus which seemed occluded and was aspirated until its moidh was 
clear; air was then insufflated to create an airway. There was very little 
reaction to the bronchoscopy. Physical and Roentgen ray signs a few days 
later pointed to a marked involvement of right lower lobe; the general 
condition was good. Three days later (sixth day in Hospital) there was 
extension to right upper and middle lobes with rising temperature and 
pulse, and patient critically ill; on the following day Felton’s serum was 
started and 165 cc. was given over a period of thirty-six hours. On the 
tenth day of the Hospital stay temperature was normal. 

Case . II. — (Bellevue Hosp,, Fourth Div., February 8, 1928.) F. N., 
aged forty-seven years. Admitted to hospital twenty-four hours after onset of 
acute illness. Temperature, 101.2°; pulse, 110; respiration, 24; white 
blood cells, 15,000; polymorphonuclears, 93 per cent. There was dimin- 
ished breathing and dullness over left lower lobe; heart moderately drawn to 
the left. Bronchoscopy twelve hours after admission showed thick mucopus 
occluding the anterior division of left lower bronchus. Following bronchoscopy 
patient started to cough up thick serosanquinous fluid with few viscid pellets of 
mucus, and seemed relieved by this procedure. Four, ounces were coughed up 
in ten hours. Temperature was normal three days after bronchoscopy, but 
signs developed over other areas; there were two or three recurrences of 
fever. Recovery sixteen days of disease. 

Case III.— (Bellevue Hosp., Fourth Div., February 10, 1928.) H. H., 
aged sixty-one years, acute onset was apparently on the afternoon of admis- 
sion, temperature, 106°; pulse, 40; respiration, 28; white blood cells, 
12,000; polymorphonuclears, 88 per cent; blood culture positive for Type I. 
Bronchoscopy forty-f our hours after admission {with temperature 100.5°; pidse, 
90; respiration, .22) showed the posterior branch of the right lower lobe bronchus 
exuding a small amount of rusty sputum especially on coughing; air was 
msufflated into it to establish an airway; this seemed to release a considerable 
amount of rusty mucopus. Twelve hours later patient was quiet comfortable 
with no pain on chest, and temperature fell to normal in twenty-four hours 
later; but the next day signs of a right upper lobe involvement appeared; 
pulse and temperature were rising although general condition was good! 
Fifty-two hours later marked pulmonary edema developed and patient 
expired on sixth day after that disease. 

Autopsy . Chest opened after trachea was clamped. Lobar pneumonia 
of upper and lower right lobes; affected lobes were smaller than the healthy 
ones. 

Case IV.— (N. Y. Hosp. First Div., December 18, 1928.) T. C. aged 
twenty-four years, had had productive cough and coryza for two weeks- 
acute onset twenty-four hours before admission, with cough and blood- 
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tinged sputum, temperature, 104°; pulse, 130; respiration, 46; white blood 
cells, 11,800; polymorphonuclears, 88 per cent; sputum, Type IV; blood 
culture, negative. Roentgen ray showed increased density of lower half of 
right chest, trachea deviated to the right, the right diaphragm at fourth 
interspace. Bronchoscopy fourteen hours later right upper and middle bronchi 
clear. As the tube came down, sputum was coughed from the first dorsal branch 
of inferior lobe bronchus which was thoroughly aspirated. On coughing more 
mucopurulent material came from the lower bronchus and its branches, total 
sputum 20 cc. Following bronchoscopy breath sounds at fourth interspace, 
right, became loud and bronchial; productive cough, but general condition 
good. Roentgen ray one hour after bronchoscopy showed decrease in 
density from seventh rib down; right diaphragm at tenth interspace; 
trachea still de^dated to the right. Roentgen ray twenty-four hours later 
showed the right lower lobe clearing, but right upper and middle lobes were 
involved. Blood culture two days later was positive for Tj^je IV ; patient 
developed cyanosis and edema on the sixth day after admission. Tempera- 
ture had declined slowly to 102°, since bronchoscopy, but pulse stayed high, 
reaching 130 before death. 

Case V.— (N. Y, Hosp., First Div._, December 29, 1928.) E. F., aged 
twenty-three 3 ’’ears, had had a productive cough for two weete; acute onset 
was forty-eight hours before admission. Temperature, 103.6°; pulse, 94; 
respiration, 30; white blood cells, 23,000; poljTnorphonuclears, 97 per cent; 
sputum, Type III ; Roentgen-ray showed increased density of left lower lobe; 
left diaphragm slightly higher than the right; trachea slightly deviated to the 
left. Bronchoscopy two hours after admission showed right posterior branch of 
the left lower bronchus occluded with a thick tenacioxis rusty exudate. Less 
than a teaspoonful of this material was aspirated. Other bronchi appeared 
normal. There was no reaction from the bronchoscopy. Roentgen ray 
taken after the procedure showed no change. Crisis started tmrty-six 
hours after bronchoscopy, temperature reaching normal in twelve hours and 
the patient clinically well. Physical signs persisted eight days more, and 
patient was discharged on sixteenth day after onset of illness. 

Case VI. — (BeUevue Hosp. Fourth Div., December 29, 1928.) J. N., 
aged thirty-two 3 ’’ears, admitted to hospital with four days history of acute 
ilhiess. Temperature, 103°; pulse, 90; respiration, 24; white blood cells, 
27,000; polymorphonuclears, 88 per cent; signs of right lower lobe dullness; 
heart displaced to the right and temperature 104°, were present on the day 
after admission. Bronchoscopy sixty hours after admission showed that the 
right main bronchus normal; thin secretion coming from the first posterior 
branch. The mouth of the middle lobe bronchus was filled with thick rusty 
sputum and did not breathe with respiration; after exudate was removed it 
seemed that air was going in and out. Inferior lobe bronchus seemed clearer. 
The temperature was normal sixty hours after bronchoscopy. 

Case VII. — (Bellevue Hosp., Fourth Div., February 7, 1928.) R. M., 
aged thirty-eight years, admitted with history of five days, there were 
dullness and friction rub over the right lower lobe. Temperature, 98.6°; 
pulse, 110; respiration, 22; twenty-four hours later temperature was 102.8°; 
pulse, 98; respiration, 28; white blood cells, 16,000; polymorphonuclears, 
75 per cent; two days later temperature was 101°; pulse, 98; respiration, 26; 
with signs of a more developed pneumonic process from sixth rib down; 
heart displaced 1 inch to the right,- Diagnosis early right lower-lobe 
pneumonia. Bronchoscopy was done twenty-four hours after onset; the mouth 
of the first dorsal branch of right inferior hbe of bronchus was red and obstructed; 
a curved-tip tube introduced and air was insufflated with a bulb, causing the 
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appearance of light colored mucopm, a small amount of which was aspirated, 
temperature was normal forty-four hours after bronchoscopy. 

Oasb VIII— (Bellevue Hosp., Fourth Div., February 13, 1928.) 1^ E,., 
aced thirty-nine years, admitted in coma, after an alcohoUc bout. _ Tem- 
agea J > TRsniration 24. On day after admission: 

SpmtariOrr^^l ioorSmtton, 28; wUte blood cells 14,000; 
poSrphonuclears, 65 per cent. There was diminished breathing at 
no-ht base with heart displaced to the right. Fluorosco^_ showed hazi- 
ness of right lower lobe, heart displaced to the right. Diagnosis early, 
right lower lobe pneumonia. Bronchoscopy was done twenty-four hours after 
onset; the mouth 0 / the first dorsal branch of right inf^ior lobe of the bronchus 
was red and obstructed, a curved tip tube introduced and air was insufflated 
with a bulb, causing the appearance of lightrcolored mucopus a small amount 
of which was aspirated, temperature was normal forty-four hours alter 
bronchoscopy. 


Case DC.— (Bellevue Hosp., Fourth Div., February 11, 1928.) W. D., 
aged fifty-two years, admitted with an indefinite history with temperature 
101 ° • pulse, 80 ; respiration, 20 ; there were signs of middle right-lobe involve- 
ment, the man coughing up tenacious rusty sputum. On the ttod day of 
the disease, temperature, 104°; pulse, 105; respiration, 28; wlnte blood cells, 
12 400; poljmaorphonuclears, 86 per cent; with marked right middle-lobe 
signs. Bronchoscopy forty-eight hours after admission showed right middle- 
lobe bronchus occluded with tenacious mucopus and not breathing; 1 cc. of 
mucopus aspirated; from upper right bronchus viscid mucus flowed. The 
temperature declined to 100° within ten hours after bronchoscopy, but the 
following day right lower-lobe signs were present, fever rose to 104°, and 
con tinued high with moderate remissions. On the tenth day of the disease 
the temperature rose to 107° and patient expired. 

Comment. Bronchoscopic examination in the above cases has 
sl.owm that in every case the bronchu's corresponding to the con- 
solidated area was occluded, and circulation of air was shut off,. 
This tends to support the hypothesis that lobar atelectasis and lobar 
pneumonia are due to the same mechanism, namely, the occlusion of 
a bronchus. 


TABLE I.— .ANALYSIS OF BRONCHOSCOPED PNEUMONIA CASES. 


No. 

Patient 

Age. 

Admission, 
time after 
onset. 

Bronchos- 
copy, time 
after onset. 

Duration 
of disease. 

Result. 

Type of 
sputum. 

Blood 

culture. 

1 

G S. 

19 

13 hours 

28 hours 

10 days 

Recovered 

1 

Negative, 

2 

F N. 

47 

24 hoiu:s 

36 hours 

16 days 

Recovered 

1 


3 

H. H. 

1 61 

? 

40 hours 

5 days 

Death 

1 

Positive. 

4 

T. C. 

24 

24 hours 

38 hours 

8 days 

Death 

4 

Positive. 

5 

E. F. 

23 

48 hours 

48 hours 

5 days 

Recovered 

3 

Positive. 

6 

J. N. 

32 

4 days 

8 days 

10 days 

Recovered 

? ! 

Negative. 

7 

R. M. 

38 

2 days 

(14 hours 

11 days 

Recovered 

4 

Negative. 

8 

D. R. 

39 

V 

24 hours 

3 days 

Recovered 

V 

Negative. 

9 

AV. D. 

52 

? 

48 hours 

9 days 

Death 

4 




14 CORYLLOS: BRONCIIOSCOPIC FINDINGS IN LOBAR PNEUMONIA 


Aspiration of the occluding exudate did not produce, in lobar 
pneumonia the same result as in simple atelectasis. Although the 
mortality of the bronchoscoped cases was 33.3 per cent, whereas of 
the nonbronchoscoped cases admitted in the same ward in Bellevue 
Hospital at the same short time it was 72 per cent (Table II), no 
conclusion should be drawn from this fact so far as a curative effect 
of this procedure is concerned. Not only because the number of 
the bronchoscoped cases is so far very small, but also because the 
less toxic cases were taken for bronchoscopic investigation. 


TABLE IL— ANALYSIS OP CONTROL PNEUMONIA CASES. 


No. 

' ! 

Patient. 

1 

1 

i 

Ago. 

Admission, 
time after 
onset. 

Duration 
of disease. 

Result. 

Typo of 
sputum. 

Blood 

culture. 

1 

s. c. 

38 

2 days 

8 days 

Death 

1 


2 

D. E. 

35 

2 days 

4 days 

Death 

? 

Negative. 

3 

G. N. 

48 

3 days 

7' days 

Death 

1 


4 

R. S. 

22 

3 days 

9 days 

Recovered 

4 

Negative. 

5 

J. B. 

21 


4 days 

Recovered 

4 

Negative. 

6 

J. W. 

49 

4 days 

12 days 

Death 

2 

Negative. 

7 

W. B. 

39 

4 days 

13 days 

Recovered 

1 

Negative. 

8 

C. N. 

23 

4 days 

6 days 

Death 

2 

Negative. 

9 

C. B. 

21 

5 days 

5 days 

Recovered 

1 


10 

J. C. 

53 

7 days 

12 days 

Death 

? 

Negative. 

11 

J. M. 

43 

3 weeks 

24 days 

Death 

2 

Positive. 

12 

J. L. 

63 

? 

4 days 

Death 

2 


13 

M. S. 

45 

1 ? 

2 days 

Death 

1 

Positive. 

14 

F. B. 

i 

06 

? 

5 days 

Death 

1 N 

Negative. 


Two facts only have been proven; the occlusion to the air of the 
bronchus corresponding to the consolidated area in human lobar 
pneumonia and the innocuousness of a correctly performed bron- 
choscopy on pneumonia cases. 

Conclusions. 1. From the study of the above cases, it is clearly 
shown that the bronchoscopic examination of pneumonia patients, 
even when they are in poor general condition, is not a shock to the 
patient. On the contrary all of our patients felt more or less relieved 
in proportion to the amount of the exudate aspirated or spontane- 
ously expectorated after bronchoscopy. 

2. In every one of the bronchoscoped cases the bronchus corre- 
sponding to the affected lung area, and only this one, was found 
occluded with viscid exudate and air circulation interrupted. 

3. So far as the possibilities of the therapeutic influence of bron- 
choscopy in pneumonia is concerned, no opinion is expressed; this 
preliminary note has as its object only the presentation of the 
pathologic findings, which seem to support the experimental facts 
upon which the theory was based that lobar pneumonia starts as a 
pneumococcic atelectasis. 
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4. Displacement of the mediastinum and of the diaphragrn to the 
affected side, especially at the early stages of the pneumonia is moi e 
frequent than is generally believed and can be found if carefully 
looked for. 

5. The affected lobes in lobar pneumonia, contrary to the general 
belief, are smaller in size than the healthy ones. 
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THE SIZE OF THE CONSOLIDATED LUNG IN LOBAR 

PNEUMONIA. 

By Pol, N. Coryllos, M.D., 

PROFESSOR OF CUNICAP SURGERY, 

AND 

George L. Birnbaum, M.D., 

ASSISTANT IN SURGICAL RESEARCH, 

CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK CITY. 

(From the Department of Surgical Research, Cornell University Medical College.) 

What is the true size of the consolidated lung in lobar pneumonia? 
Are the consolidated lobes larger or smaller than the healthy ones? 

In the textbooks of medicine and of pathology it is conceded 
without discussion that the affected lobes are increased in size. 
So far as we have been able to investigate there is no contrary 
opinion, nor any doubt expressed about this point. 

Henri Barth, ^ in his article on pneumonia in the Dictionnaire des 
Sciences Medicates (1888), says that the “volume of the affected 
lung is always increased, and especially in the cases called massive 
pneumonia, where the affected lung is twice the size of the healthy 
lung,” He adds, that Broussais was the first to notice that the 
lung in these cases presents on its surface longitudinal grooves due 
to the pressure exerted by the ribs upon the lung which is increased 
in size. Among modern authors, we shall quote F. Blake,^ who 
states that “the lobes in the pneumonic process are larger than 
the unaffected lobes and fill the greater part of the pleural space,” 
R. Murray Leslie® says “the consolidated lung becomes large and 
voluminous, its size being equal to that of full inspiration and shows 
longitudinal depressions or markings due to rib indentations.” 
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Pathologists are more cautious on this subject. W. C. MacCal- 
lum^ does not give any definite opinion on the subject. lie describes 
the consolidated pneumonic lung as “dense, hard and heavy” (p. 
317), and only in describing the aspect of the lung in gra}^ hepatiza- 
tion (p. 519) does he say “that it is still more enlarged, dense and 
heavy.” F. Delafield and T. M. Prudden® do not commit them- 
selves on the subject. L. Aschoff,® however, states that “the 
affected lobes are immediately distinguished from the healthy ones 
because of their tense and voluminous aspect.” 

We have quoted only a few authors in order to show the unanimity 
of opinion on this subject. A careful analysis, however, of the 
physical and especially the roentgenographic signs of the disease 
are in contradiction to this general opinion; we shall briefly enu- 
merate the more important among them. They are : 

1. The constant elevation of the diaphragm on the affected side, 
even in cases involving the upper lobes. It is the general belief 
that this elevation is due to an inhibitory paralysis of the dia- 
phragm. But, if this were the case, why does the heavy and 
voluminous lung not flatten the paralyzed diapliragm by its weight 
and size? 

2. The tympany or skodaic resonance at the upper level of dull- 
ness. The explanation actually given is that this is due to the 
“compression of the lung adjacent to the consolidated area and the 
release of its elasticity.” We confess that we do not understand 
how resonance will be increased by compression of the lung and 
the subsequent decrease in its air content. 

3. The paravertebral area of relative resonance on the affected 
side in cases of unilateral extensive consolidation of the lower lobe 
described by F. T. Lord,’' and knoAvn as the sonorous triangle of 
Lord. How could this resonant space exist on the affected side 
if the statement of Blake^ be correct, that the affected lobes fill the 
greater part of the thoracic cavity? 

4. The absence of the displacement of the heart and the trachea 

to the opposite side, ^f the pneumonic lung is enlarged, why does it 
not displace the mediastinum toward the healthy side? The 
healthy and perfectly elastic lung could not appreciably resist the 
pressure of the consolidated and supposedly enlarged pneumonic 
lung. _ 

5. The often-reported displacement of the heart and the medi- 
astinum toward the affected side, particularly in unilateral cases 
and more especially in children. Thoenes,® Wallgren® and St. EngeP® 
reported a great number of cases of these “inexplieable displace- 
ments of the heart and mediastinum to the affected side.” Fiuther- 
more, St. Engel pointed out that “the elevation of the diaphragm 
in lobar pneumonia is of common occurrence.” , Griffith,^ in 1925, 
gave the history of a child in whom the diagnosis between atelectasis 
and pneumonia was impossible, and added that “lobar pneumonia 



Fig. 1.— Dog B 41. Massive atelectasis of right lung, experimentally produced 
by obstruction of the right bronchus with an elastic balloon filled up with sodium 
iodid solution. Heart displaced to the right; right diaphragm elevated. 



• ® pneumonia experimentally produced by insufflating 

in the right bronchus, pneumococcus culture, Type I. Ten cc. of twenty-hour old 
broth %TOs centrifuged and the sediment suspended in one cc. of broth before insuffla- 
tion. Heart displaced to the right; right diaphragm elevated as in Fig. 1. 


Fig. 3. — Dog 251. Left massive atelectasis, experimentally produced by obstruction 

of left main bronchus. 



Fig. 4. — Dog B 27. Left pneumonia. Same technique as in Fig. 2. 
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may at times be capable of producing similar if not perhaps^ as 
marked Roentgen ray appearances as seen in massive atelectasis. 
The same author/^ in 1927, reported 40 cases! of lobar pneumonia 
in children, 16 of which showed displacement of the heart to the 
affected side. Personally, going .over old pneumonia plates in 
Bellevue and New York. Hospitals, we discovered a considerable 
number showing displacement of the heart to the affected side, and 
this fact has been clinically verified by Dr. Alexander Lainbert.^s 
The authors mentioned above explain the shift of the mediastinum 
by ‘^compensatory hyperdistention of the healthy lung.” But if 
sueh be the explanation, how can a healthy and elastic lung displace 
the solid pneumonic lung which “fills the greater part of the pleural 
cavity?” 

6. The roentgenograpliic findings in experimental pneumonia 
in dogs. In these cases, as we have already, shown in previous 
papers, the picture is strikingly similar to that of experi- 
mental atelectasis in the dog. The same displacement of the heart 
and the trachea to the affected side and the same elevation of the 
diaphragm to the affected side are present. Figs. 1, 2, 3 and 4 
offer a clear demonstration of this fact. Moreover, independently 
of any theoretical discussion, it is easy to demonstrate these facts 
by autopsying a pneumonic dog, killed with chloroform or intra- 
venous injection of formalin. It is necessary to avoid the use of 
ether because of rapid diffusion of this gas through the surface of 
the lung after opening of the chest with subsequent rapid collapse 
of the healthy lung. Before the chest is opened the trachea is 
dissected free and carefully clamped; in opening the chest by 
section of the sternum, the healthy lung will appear much more . 
voluminous than the affected one, which will be easily recognized 
by its bluish-black color, and will lie deep down in the thoracic 
cavity (Fig. 5). In favorable cases of total pneumonia of one lung, 
particularly the right, the heart will clearly appear displaced toward 
the affected side. If, now, we release the clamps on the trachea 
we see that the healthy lung rapidly collapses, and appears smaller 
than the affected one.* We verified these findings at autopsy of 
a man, aged sixty years, who died on the sixth day of the disease 
with pneumonia of the entire right Imig. We first clamped the 
trachea and then opened the chest. The left (healthy) lung 
appeared larger than the right, and the impression was verified by 
obtaining the water displacement of the affected lung’ It is neces- 
sary to proceed rapidly and avoid manipulation of the healthy 
lung, because of the rapid' diffusion of the alveolar air through its 
surface. Another suggestion for testing the true size of the respec- 
tive lobes in the human is as follows; Into the trachea of the 
cadaver is inserted a cannula connected by a small rubber tube to 

* This experiment -si-as shown, at the meeting of the New Yorh Pathological 
Society, Academy of Medicine, January 10, 1929. 



18 


CORYLLOS, BIRNBATOi: 


a water manometer. The chest is then opened, care being taken 
to avoid injuiy to the lungs. A positive pressure now registers on 
the manometer and is a measure of the elastic recoil of the lungs 
which collapsed because the negative intraplem’al pressure was 
eliminated by opening the chest. If we now enclose the lungs in 
an air-tight chamber, the trachea protruding, and decrease the 
pressure vuthin this air-tight chamber so as to bring the manometer 
reading back to zero, the true size of the lobes will be depicted; or 
else air may be insufflated into the trachea at a pressure equal to the 



Fig. 5. — Lobar pneumonia of the left lung in a dog. The trachea was clamped 
before opening the chest in order to preserve the true-size relations. The left (con- 
solidated) lung (blackish) is smaller than the right. When the clamp was released 
the healthy lung collapsed to a smaller size than the pneumonic lung. 

positive pressure originally shown on the manometer, for this 
method will also restore the lobes to their true intrathoracic size 
before the chest was opened. It is evident that both methods 
described act by distending only the healthy lobes, and in this way 
alone is an increase in the size of the lung effected. 

In studying the circulation in the consolidated lung in pnemnonic 
dogs^'^ we were surprised to find that in the earliest stages of lobar 
pneumonia the alveoli are shrunken. This study was carried out 
by injecting in the living animal a solution of india ink (20 per cent) 
in Hingers’ solution, through the proximal end of the jugular vein, 
the distal end of which was left open to allow outflow of blood. 
Repeating the same injection in dogs in which atelectasis of one 
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lung was artificially induced, by occluding a bronchus with our 
balloon, we found exactly the same picture. In more advanced 
periods of the conditions the circulation is more markedly impaired 
in both pneumonia and atelectasis. 

From the above facts we conclude that the affected lobes in lobar 
pneumonia are smaller in size than the healthy ones. This explains 
the absence of displacement of the mediastinum to the sound side; 
the elevation of the diapliragm in the affected side, which is due 
to the “suction” exerted upon it because of the decrease in the 
size of the corresponding lung. The elevation of the diaphragm is 
to some extent directly related to the rigidity and the resistance 
which the mediastinum offers to being displaced. When the medi- 
astinum yields easily, as in dogs or very young children, the eleva- 
tion of the diaphragm will be less. This displacement of the 
mediastinum (heart and trachea) to the affected side, especially in 
children, which has so often been reported, and considered “para- 
doxical and inexplicable” is very easily accounted for by the above 
conception. 

There is no doubt that this mediastinal displacement in pneumonia 
in the human being is much less pronounced than in atelectasis. 
We think this is due to two facts: (1) That in atelectasis there is 
little exudate in the alveoli, whereas in lobar pneumonia a rapidly 
developing exudate fills the alveoli, thus preventing their eomplete 
shrinkage; (2) that in massive atelectasis generally the whole lung 
of one side is affected, whereas in lobar pneumonia generally one 
lobe or even a part of it only is involved. Therefore, in comparing 
the displacement of the mediastinum in atelectasis and pneumonia 
we must consider cases in which equal and comparable areas of 
lung are involved. 

Conclusions. 1. The size of the affected lobes in lobar pneumonia, 
contrary to the generally accepted opinion, is smaller than that of 
the healthy lobes. The enlargement of the consolidated lung is 
only apparent and is due to the collapse of the healthy lung when 
the thoracic cavity is opened. 

2. In order to appreciate the true sizes of the consolidated and 
healthy lobes it is necessary to clamp the trachea and then to open 
the chest with only the minimum manipulation of the healthy lobes. 

3. The decreased size of the pneumonic lobe, as shown by Roent- 
gen ray and postmortem studies, points to a similar pathogenesis 
in pneumonia and atelectasis. 

4. The above points definitely proven for the dog need further 
confirmation for the human being. 
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The pathologist and, especially, the clinician think of pulmonary 
excavations as most commonly due to tuberculosis and, next in fre- 
quency, to abscess or gangrene due to various etiologic factors. In our 
study of the pathology and clinical history of neoplastic disease of 
the lung we have encountered a fairly large number of cases in which 
the dominant clinical picture was that of pulmonary excavation, 
simulating pulmonary abscess, tuberculous disease or bronchiectasis. 
In some, the necropsy showed the gross pathology of lung abscess 
and only after a microscopic study of its wall were we convinced that 
we were dealing with malignancy terminating in gangrene of the 
neoplastic tissue which was expelled, leaving an excavation. While 
we have met with many allusions to this form of neoplastic disease 
of the lung in pathologic literature, very few clinicians have recog- 
nized it during the life of their patients. In another communication 
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one of US lias given some details of the cavity-producing type of 
neoplasm of the lung. Here we intend to report a group of 15 cases 
which came to necropsy. Inasmuch as cavities were found in 
15 of 51 cases of primary cancer of the lung that came to autopsy 
at the Montefiore Hospital, it appears that about 30 per cent of 
lung neoplasms partially break down, are expelled by cough and 

leave cavities. ■ , 

These cancerous cavities may be of various sizes. In rare 
instances an entire lobe may be destroyed; others are of the size 
of a large orange, while some are quite small. In some theii* 
differentiation from tuberculous, gangrenous or bronchiectatic 
cavities presents no difficulties to an experienced pathologist; in 
rare cases it is difficult to establish the malignant etiology until a 
careful microscopic study is made of the wall and adjacent tissues of 
the cavity. In nearly all cases we found a large thickened bronchus 
communicating with the cavity, draining the purulent material and 
detritus of necrotic tissue which may be found in fairly large lumps. 
It is noteworthy that in some cases the growth proliferates in the 
upper lobe of the lung, but for quite some time the interlobar 
fissure prevents its spread downward, a point best observed in roent- 
genograms. 

The gross appearance of the necrotic tumor may resemble that of 
.fibrocaseous pulmonary tuberculosis and the surrounding tissue 
usually presents an inflammatory area. Further on toward the 
periphery, there may be vicariously emphysematous lung tissue, 
but more often, owing to occlusion of the supplying bronchus, 
atelectasis of the alveoli is encountered. In some cases we observed 
massive atelectasis of a lobe because of complete obtirration of the 
supplying bronchus. In several cases, concomitant active tuber- 
culous lesions were found, while fibrotic changes of the apical pleura 
due to old tuberculosis are quite common. In one case we found an 
old, smooth-walled tuberculous cavity in close proximity to the 
large cancerous cavity. Microscopic study of another revealed 
miliary tubercles surrounding the wall of a cancerous cavity. 

Metastatic deposits in other organs are as common as in cancer 
of the lung without excavation and have been discussed in another 
place by one of us. 

It is noteworthy that excavation occurs mostly in primary tumors 
of the lung. In metastatic tumors it is rather uncommon; We may 
find large masses of secondary tumor deposits in both lungs, lasting 
for months without breaking down. 

Excavation of a pulmonary neoplasm may be the result of purely 
mechanical factors ’. The tumor mass, growing rapidly, outgrows its 
blood supply and anemic necrosis of the central part ensues, the 
necrotic tissue being eliminated through the communicating 
bronchus. ^ In such cases, however, it is usually the result of super- 
infection witli pyogenic microorganisms and occasionally with spiro- 
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chetes and spirilljE which are the pathogenic agents in many forms 
of pulmonary suppuration without malignancy. 

Symptomatology. Elsewhere one of us described in detail the 
clinical lihenomena of cancer of the lung, showing that in the vast 
majority of cases it can be diagnosed much earlier than current 
medical literature would lead us to suppose. The cavity form, how- 
e^^er, presents some special features which will discussed here. 

In the cases in which the excavation appears late in the course of 
the disease, especially after the diagnosis of cancer of the lung has 
been established, the recognition of the cavjty may be merely of 
academic interest. But we meet many others in which the first 
symptoms are those of gangrene or abscess of the lung, at times of 
pulmonarj’^ tuberculosis, and in these an error in diagnosis may prove 
rather serious. They are either referred to sanatoriums for treat- 
ment, banished to some distant climatic resort, or diagnosed as 
abscess and subjected to surgical treatment. We met with several 
of the latter group. In one the surgeon did not recognize the 
malignant underlying process ivhile operating and only at the 
necropsy was the clinical diagnosis of cancer confirmed. 

In most cases, the symptoms are those of cancer of the lungs. 
The patient, of the cancer age, has been coughing for several weeks or 
months, has pain in the chest, hyperesthesia of the chest wall and is 
dyspneic even without exertion. Pain and hyperesthesia of the 
chest wall and pronounced dyspnea are very rare in tuberculosis or 
lung abscess unless there is concomitant acute pleurisy or pneumo- 
thorax. There is elevation of temperature in nearly all cases, even 
in those that began insidiously. In some cases the history is that of 
a sudden onset with chill and high fever and for that reason the diag- 
nosis of pneumonia is made. If the sputum is fetid from the start, 
lung abscess is diagnosed. The fever maj^ then be high and continu- 
ous, reaching 103° or even exceeding 105° F., but the crisis does not 
appear within a reasonable time. In others the fever is intermittent 
in tjqje, and there may be repeated chills, followed by a rise in the 
temperature, culminating in profuse sweating. The expectoration 
is usually copious, often very fetid and mLxed with blood. Profuse 
hemorrhage may take place at any time in the course of the disease 
and frequently proves fatal. Six of the 15 cases reported here died 
from pulmonary hemorrhage. 

Those unacquainted with the physical signs of cancer of the lung 
make confidently a diagnosis of abscess of the lung, especially in 
cases with more or less insidious onset. But a discriminating 
physical exploration of the chest usually reveals the true natme of 
the underlying malignant process. It will be found that over a 
localized area of the alfected side of the chest wall, usually the upper 
lobe and in some over the lower lobe, the note elicited bj'' percussion 
is fiat, a characteristic which is rarely found in lung abscess, or in 
pneumonia, unless there is a concomitant pleural effusion. On 
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auscultation, the breath sounds are found to be either completely 
suppressed over the site of the flatness, or very feeble. In most cases 
adventitious sounds are not audible, but after the tumor has broken 
down, large, moist and bubbling rales make their appearance. 
When this stage is reached, one may obtain distant cavernous or 
blowing breath sounds. 

In many cases the changes noted on the Roentgen ray film are 
not characteristic, but may be not unlike those seen in tuberculosis, 
abscess, bronchiectasis, and so forth. There is one type, however, 
which is very characteristic of a malignant abscess: There is a cir- 
cular shadow which may be several inches in diameter, partly filled 
with fluid which may be seen to shift under the fluoroscope when tlie 
patient’s position is changed. The capsule may be very thin, 
though at one side it is almost invariably thickened. Cases XII 
and XIII were of this character. In some cases the circular shadow 
may be homogenous, clearly showing that we are dealing with a 
new growth or a cyst. But in the majority, the roentgenogram, 
taken without the clinical history and the physical signs, cannot be 
relied on for conclusive diagnosis. In suspicious cases, the fact that 
the lesion is clearly unilateral may be taken to speak against tubercu- 
losis; but this also is subject to many exceptions. 

Occasionally the laboratory findings may help. In cases with 
pleural effhsion sedimentation of the fluid, cutting sections of the 
sediment and examining microscopically has at times been of 
assistance. In a few, the sputum showed highly degenerated cells 
which gave a clue, but this also is exceptional because of the peculiar 
cytology that may be found in sputum derived from patients with 
other diseases. In some the bronchoscopist was of assistance. But 
now and then the specimen removed through the bronchoscope 
showed cells not unlike those seen in malignancy, yet the course of 
the disease showed that there was no neoplastic condition. 

Case Reports. The following cases illustrate the clinical findings: 

Case I.— D. Z,, a man, aged, sixty years, admitted January 18, 1923, had 
pain in the chest for four j^ars, cough, expectoration, slight hemoptysis, 
weakness and night sweats. Ten months prior to admission he sustained 
a blow on the chest which made him lose consciousness and spit blood. 
Following^ this accident, he began to raise considerable purulent sputum 
with a fetid odor, and hemoptysis became common. Physical examination 
of the chest revealed flatness over the right upper lobe and distant cavernous 
breath sounds below that area. Over the lower lobe of the left lung flatness 
and absence of breath sounds were found. On the roentgenogram a small 
localized pneumothorax was discovered wliich apparently was caused by 
an explora.tory puncture. Because of these findings, chronic pulmonary 
tuberculosis was diagnosed and he was sent to our tuberculosis wards. But 
despite tl^ large quantities of sputum available, no tubercle bacilli could be 
discovered on repeated examinations. There were, however, found 
masses of highly degenerated cells which were considered malignant in 
origin. On March 25, 1923, he suddenly succumbed to a copious and 
uncontrollable hemorrhage. The necropsy revealed a carcinoma of the 
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right lung, primar}'^ in the bronchus "with metastasis to the regional l 3 nnph 
nodes, pleura, left lung and liver. There were several cavities in each lung, 
the largest in the right upper lobe, measuring 5 cm. in diameter. 

Case II.— S. C., a man, aged fort 3 ''-six 3 ^ears, admitted Ma 3 ^ 22, 1922, with 
a histor 3 '' of cough and blood-tinged sputum for two 3 ’^ears. He had pain 
and h 3 ’-peresthesia over the right side of the chest and was severel 3 ’' d 3 '-spneic. 
He stated that he never had fever. For a few months prior to admission 
he had had several copious pulmonary hemorrhages; during his sta 3 ’- in our 
wards he had daily mild hemorrhages and the sputum became ver 3 ^ copious 
and offensive in odor. The physical signs were flatness of the upper lobe 
of the right lung and feeble breath sounds combined with large, moist con- 
sonating rales. Repeated examinations of the sputum failed to show the 
presence of tubercle bacilli, but spirochetes and fusiform bacilli were found 
in large numbers. On the Roentgela film, a dense shadow was seen over the 
site of the right upper lobe, while the left lung was apparent^'- free from 
pathologic changes. Finall 3 '-, the pulmonary hemorrhages became more and 
more copious and on Februar 3 '- 10, 1923, he succumbed to exsanguination. 
At the necropsy, a squamous-celled carcinoma of the right upper lobe bron- 
chus vith gangrene was found, leaAung a large excavation. 

Case III. — M. G., a man, admitted January 23, 1928, had had cough 
and pain in the chest for eighteen months. The pain and hi'peresthesia in 
the left chest of late became very severe and radiated to the shoulder and the 
lower dorsal spine. For a 3 '’ear the cough had been productive of consider- 
able sputum which of late had become fetid. The usual physical signs were 
found on the left side of the chest. On the Roentgen film, a large irregular 
shadow the size of an apple was seen extending from the hilus to the peri- 
phery with a bright area in the center. There was found also a shglitty 
enlarged glandular nodule in the region of the left thiToid. Removal of a 
specimen through the bronchoscope was done and microscopicalli’’ cancer 
cells were discovered. Several Roentgen treatments were given to this 
patient but the course continued downward, the cough was aggravated, and 
sputum increased in amount, was blood tinged and the pain became un- 
bearable. He succumbed on March 10, 1928, to a pulmonar 3 '’ hemorrhage. 
At the necrops 3 ’- the left upper lobe was found completeR’^ replaced b 3 ’’ a 
carcinomatous growth, the greater part of which was gangrenous and exca- 
vated; spirochetal pneumonia of the left lung was also revealed. There 
were found metastatic deposits into the th3’Toid and adrenals. 

Case IV. — G. C., a woman, aged fift 3 '’-four 3 "ears, admitted January 14, 
1924, had been coughing for one year and had severe pain in the right chest. 
Because of the cough and several attacks of hemopt 3 ^sis, emaciation and 
fever, she was sent into our tuberculosis wards. Ph 3 ’-sical examination 
showed flatness over the entire right lung, from apex to base, feeble breath 
sounds over the upper half and absence of all breath sounds over the lower 
half. On the Roengtgen film was seen a dense homogenous shadow occu]) 3 ''- 
ing the upper half of the right side 'wdth a clearl 3 '' delimited lower border. 
Exploratory puncture revealed a serosanguinous effusion in wliich were 
found cancer cells microscopically. She died from a pulmonar 3 ’^ hemorrhage 
on Januar 3 ’’ 15, 1915. The necrops 3 '^ revealed a carcinoma occup 3 dng the 
upper half of the right lung with a large ca^^t 3 '^ in the center. 

Case V. — I. K., a man, aged sixt 3 ^-three 3 "ears, admitted IMarch 2, 1916, 
had been losing in weight and strength for more than a 5 '’ear prior to admis- 
sion. Three months ago he suddenly began to feel excruciating pain in the 
left shoulder, axilla and pectoral region, parox 3 ^smal cough, productive of 
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bloody sputum and dyspnea. Physical examination of the chest revealed 
hyperresonance over both sides, excepting the left upper lobe where the note 
was dull both anteriorly and posteriorly, and respiratory murmur was feeble. 
No adventitious sounds could be heard at that time. The Koentgen film 
showed a dense homogeneous shadow above the fourth rib, and another 
pimilar shadow at the left base. An exploratory puncture brought out 
serosanguinous fluid from the left pleura. It is noteworthy that a Roentgen 
film taken one year prior to admission showed that the lungs presented no 
pathologic changes, while another film taken four months prior to admission 
showed only a^hadow over the left apex, but no fluid in the pleura. He died 
April 6, 1916. At the autopsy, there was found a squamous-cell carcinoma 
occupying the upper third of the left lung, with a cavity in its center. 
Microscopic examination showed several fresh tubercles within the pneu- 
monic patch surrounding the tumor. 

Case "VT. — E. C., a man, aged sixty-three years, admitted May 19, 1922, 
for eighteen months had been coughing, and more recently had pain in the 
left chest and shoulder, weakness and severe dyspnea. The cough had been 
severe, incessant and productive of large quantities of fetid sputum. Pul- 
monary hemorrhage of moderate degree occurred several times. More 
recently, he had difficulty in swallowing and became hoarse. He had been 
treated for lung abscess in another institution. The physical exploration of 
the chest showed the usual unmistakable signs, flatness over the left chest 
from apex to base, feeble breath sounds and large moist rales over the 
upper half. On the Roentgen film a dense homogeneous shadow was found 
across the left chest about 3 inches in width, while the lung tissue above and 
below that shadow was poorly illuminated, indicating compression atelecta- 
sis. An exploratory puncture brought out serosanguinous fluid in which 
were found microscopically cancer cells. Death occurred July 9, 1922. At 
the necropsy, the left lung was found invaded by a carcinomatous growth 
with metastatic deposits in the peribronchial lymph nodes and extension 
into the chest wall. A large cavity was found in the upper lobe. 

Case VII. — A. R., a man, aged sixty-four years, was admitted December 
6, 1927, and died two weeks later. He had coughed for one j’^ear, had pain 
in the chest and dyspnea. Expectoration was profuse and fetid but he 
never had hemoptysis. Of late, he had been losing considerably in weight. 
At no time had he had fever, and the course in the hospital was entirely 
afebrile. Physical exploration of the chest revealed the usual signs of a 
neoplasm involving the entire right lung. On the Roentgen film there was 
noted a dense shadow on the right side extending from the apex to the 
base. Several hundred cubic centimeters of serosanguinous fluid was 
removed by thoracocentesis and then a new film taken, but this also was not 
conclusive unless correlated with the history and physical signs. At the 
necropsy there was found a carcinoma, which had undergone cavitation, 
occupying the entire upper lobe of the right lung, and metastatic nodules 
in the regional lymph glands. Here again the diagnosis, based on the 
history and the flatness from apex to base, was more reliable than the 
Roentgen film. 

Case VIII.— H. H., a man, aged forty^-eight years, admitted March 11, 
1919, dated his troubles back to a fracture of the right heel in September, 
1918. But at that very time he also had pain in the sacral region. Of 
late, he had been having severe coughing spells, productive of purulent and 
blood-tinged sputum Mth a fetid odor. He had lost considerably in weight 
and strength and has been severely dyspneic. Physical examination of the 
chest elicited over the right lung signs similar to those in the preceding case. 
So did the Roentgen examination. Metastatic deposits of the neoplastic 
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tissue were discovered roentgenologically and clinically in various parts of 
the skeletal system. Thoracocentesis revealed a serofibrinous effusion in 
the right pleura. Death occurred April 12, 1919, with evidence of cerebral 
metastasis. At the necropsy, there was found a squamous cell carcinoma 
of the right lung with a large excavation at the junction of the upper and 
middle lobes. There were numerous metastatic deposits in the osseous 
system and the abdominal viscera. 

Case IX. — K. R., a man, aged sixty-two years, was admitted April 11, 
1916, with a history of fever seven months previously. Following this 
fever, which lasted several weeks, he began to cough, ex'pectorate fetid 
sputum and lose in weight and strength. Of late, the most annojdng sjonp- 
tom had been dyspnea. At no time had he noted any blood in his expectora- 
tion. Physical examination revealed flatness over the right upper lobe and 
feeble breath sounds. Roentgen examination revealed a homogeneous 
shadow covering almost the entire upper lobe of the right lung, with bright 
areas suggestive of excavation in that region. A film made six days later 
showed a fluid level in one of the cavities. The sputum was consistently 
negative for tubercle bacilli. Three months later he developed a soft, 
tender nodule above the right clavicle. He died suddenly September 7, 
1916. At the autopsy, there was found a squamous-cell cancer the upper 
lobe of the right lung with extensive ca^nty formation. There was a direct 
extension of the tumor to the thoracic vertebrae, the right clavicle and the 
regional l3Tnph glands. 

Case X.— J. S., a man, aged fifty-two years, admitted June 1, 1922, had 
been coughing for twenty years and expectorated profusely a foul-smelling 
material occasionally blood-tinged. He got along fairly well until about 
six months prior to admission when his cough and expectoration became 
more severe and he began to experience severe pain in the right side of the 
chest and, coincidentally, to suffer from severe dyspnea. Physical examina- 
tion of the chest disclosed flatness on percussion over the upper third of the 
right chest and diminished breath pounds of a bronchial character. On the 
Roentgen film , the entire upper lobe of the right lung appeared as a dense 
homogeneous shadow delimited sharply below at the site of the interlobar 
fissure with a bright area in its upper third. He died suddenlj"^ July 9, 
1922. At the necropsy, the right upper lobe was found invaded by a car- 
cinoma with a large excavation in the center. 

Case XI. — A. H., a man, aged tliirty-nine years, admitted March 22, 
1915, had coughed for a year, expectorated blood, lost in weight and felt 
weak. He complained mainly of a sharp pain in the left chest, radiating 
down to the left lower extremity. Of late, the expectoration had become 
more profuse, bloody and fetid. He lost 35 pounds in weight. The phy- 
sical signs were those commonly found in lung malignancy. Excision of a 
palpable axillary lymph node showed on microscopic examination adeno- 
carcinoma. The fever increased and during the last two weeks of life 
reached 105° F. Death occurred May 12, 1915, with symptoms of terminal 
pneumonia. At the necropsy, an adenocarcinoma was found occupjdng 
the entire left lung with a large cavity in the upper lobe. Metastatic 
deposits were found in the right lung, in the bronchial, cervical, axillary, 
mesenteric and retroperitoneal lymph glands and in the liver. 

Case XII. — N. B., a man, aged sixty-five 3 '^ears, admitted June 1, 1922, 
had been coughing for many years and was short-winded, but this was easily 
explained by the advanced pulmonarj’- emphj'^sema. However, the onset of 
the present illness was rather sudden, with severe pain under the left scapula, 
cough, purulent expectoration which Avas frequently stained Avith blood and 
at times fetid. Within a year he lost 33 pounds in Aveight. The phj'sical 
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signs obtained were those of pulmonary emphysema excepting for dullness 
found in the left interscapular space. No adventitious sounds were heard. 
The skin over the upper half of the left chest was very sensitive to touch. 
Roentgen examination revealed in the left lung a bright, round area, the size 
of an apple, clearly delimited and half filled with fluid, which shifted on 
motion of the patient. This bright area was surrounded by a dense capsule. 
The sputum though very abundant, was always found negative for tubercle 
bacilli. He ran a temperature oscillating around 101° F., but toward the 
end it rose much higher. He died August 14, 1922. At the necropsy, there 
was found within the emphysematous lung a large, round cavity in the 
upper lobe of the left lung which could not be explained etiologically on gross 
appearance. Only a microscopic study of the wall of the cavity showed 
that we were dealing with a squamous-cell carcinoma which had broken 
down and had almost completely been eliminated by expectoration. 

Case XIII. — H. B., a man, aged sixty-eight years, admitted September 
24, 1924, had a history similar to the preceding. For four years he had been 
having severe pain in the left chest, paroxysmal cough productive of foul- 
smelling and bloody sputum. Lung abscess was diagnosed and a therapeutic 
pneumothorax was induced in another hospital. But he continued down- 
ward, and he was transferred to the Montefiore Hospital. The physical signs 
were those of cavitation in the middle third of the left lung. But recalling 
the preceding case, and the hyperesthesia of the skin over the left side of 
the chest, the dilated veins over that region and the cachexia, a diagnosis 
of malignancy was made. Repeated examination of the sputum failed to 
disclose the presence of tubercle bacilli or cancer cells. Roentgen examina- 
tion revealed a large, round cavity in the middle of the left lung, filled partly 
TOth fluid, partly with air. Giving this patient a large dose of opiate so that 
he slept through the night resulted in the secretion filling up the cavity, while 
emptying the cavity was often accomplished by withdrawal of ojjiates and 
postural drainage. Six weeks later we found evidences of metastasis in other 
parts of the lung. Death occurred February 2, 1925, as a result of ex- 
sanguination through an uncontrollable pulmonary hemorrhage. At the 
necropsy there was found a squamous-ceU carcinoma of the left lung with 
a large cavity in the center, filled with clotted blood. There were metastases 
to the chest wall, pericardium and regional lymph glands. 

Case XIV.— S. F., a woman aged forty-three years, admitted May 1, 
1927, had been sick for three years. She had coughed and expectorated 
profusely foul-smelling material, at times tinged with blood. Prior to 
admission to Montefiore, a thoracocentesis was performed and some serous 
fluid was removed from the left pleural sack. An exploratory puncture done 
in our wards revealed purulent material. Physical e.xamination of the 
chest showed signs common in far-advanced bilateral pulmonary tuber- 
culosis with cavitation in both lungs, and fluid in the left pleura. Roentgen 
ray examination showed extensive areas of consolidation scattered through- 
out all the lobes with numerous excavations. Sputum was repeatedly 
negative for tubercle bacilli. The course was progressively downhill vdth 
marked asthenia, uncontrollable cough and fever reaching 103° F. She 
died July 15, 1927. At the necropsy the gross anatomic findings were rather 
peculiar, simulating tuberculosis. Microscopic study, however, revealed 
an adenocarcinoma of both lungs with several excavations. No metastases 
could be discovered. 

Case — M. S., a man, aged fifty-one years, admitted May 6, 1925, 

began fifteen months prior to admission to cough up blood. These 
symptoms persisted for four months when he began to experience pain in the 
left chest. He lost considerably in weight. Three months prior to admis- 
sion his left side of the chest began to bulge. A diagnosis of empyema was 
made and he was operated upon, but the wound failed to heal and he was 
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sent into the wards of the Montefiore Hospital. On physical examination, 
we found, as is common in these cases, flatness over the left side of the chest 
from apex to base and complete absence of breath sounds. The Roentgen 
ray picture showed a homogeneous shadow all through the left half of the 
chest. The patient graduallj'- lost in weight and strength, continued to 
expectorate foul-smelling material which was of the same character as that 
discharging from the operative wound. He died within a month after 
admission. The necropsy revealed an alveolar-cell carcinoma of the left 
lung with gangrene and abscess formation. There were metastases to the 
ribs, bronchial and axillary glands and liver. 

Comment, It appears that malignant disease of the lung, which of 
late has become very common, is apt to manifest itself with symp- 
toms and signs of abscess and gangrene of the lung. While in 
persons under thirty-five years of age tuberculosis, bronchiectasis 
and abscess of the lung are the more common diseases to be thought 
of when a patient coughs, bleeds, has fever and loses in weight, in 
persons of the cancer age, these symptoms often denote malignancy 
of the bronchi or lung. The etiologic differentiation is ^^erJ’^ impor- 
tant if onlj^ because we may thus avoid advising these patients to 
seek climatic or other forms of antituberculosis treatment, or opera- 
tive interference when pulmonary abscess is erroneouslj" diagnosed. 
And the diagnosis of malignant abscess of the lung can be made in the 
vast majority of cases. 

Tuberculosis can be excluded, bearing in mind the following 
points: No tubercle bacilli are found in the sputum despite its 
abundance. Fetid sputum is very rare in tuberculosis, unless gan- 
grene of the lung is superimposed, but this occurs very rarely only, 
and then we have a history of tuberculous disease for many months 
or years prior to the appearance of fetid sputum. Extensive tuber- 
culous disease of the lung is very rarely unilateral^ while in primary 
cancer this is the rule and only in the terminal stages may metastatic 
deposits be found in the contralateral lung. Severe pain, and 
especially hyperesthesia of the chest wall, is not common in tuber- 
culosis unless pleurisy complicates the process, while in malignancy 
it is present in over 90 per cent of cases, and its severity is such as is 
hardly ever seen in tuberculosis. Likewise, dyspnea is not common 
in tuberculosis, unless there is a complicating pleural effusion, or a 
pneumothorax, or in the terminal stages of fibroid phthisis. But in 
cancer it occurs very early and may ,with the pain and cough, be the 
main S 3 Tuptom that brings the patient to seek medical advice. The 
physical signs also point to malignancy when we bear in mind that 
a flat note on percussion of an apex is hardly ever obtained in tuber- 
culosis, while in cancer of the upper lobe it is the rule. A tubercu- 
lous pleural effusion hardly ever manifests itself in flatness on 
percussion of the side of the chest all the way down from the apex, 
to the base, while in malignant effusions this is the rule. Careful 
study of the cytology of the sputum and pleural exudates may reveal 
cancer cells. 
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It is often very difficult to differentiate malignant abscess from 
abscess and gangrene of the lung due to other causes. Of course in 
persons under thirty-five years of age cancer of the lung is even 
rarer than malignancy of other organs. But abscess of the lung 
often occurs in persons over thirty-five years of age with or without 
any assignable etiologic factor. However, in a large proportion ' of 
cases of abscess of the lung we do find some cause, such as tonsil- 
lectomy, extraction of teeth, or surgical operations on the .^a^YS, 
especially in diabetics, or after operations under general anesthesia. 
Abscess following bronchopneumonia, particularly of the influenzal 
type, is also easily diagnosed by the history and course of the 
disease. On the other hand, we have shown that it is not uncommon 
that cancer of the lung shows its first clinical manifestations with- 
symptoms and signs not unlike those of pneumonia which fails to 
resolve or otherwise terminate. But in the majority of cases of 
eancer of the lung the onset is insidious with cough, expectoration 
often foul, hemoptysis, pain in the chest and hyperesthesia, and 
sooner or later, fever. In these cases, the physical signs described 
above, as well as repeated roentgenograms will clear up the diagnosis. 

Summary. Fifteen cases of primary cancer of the lung are 
reported in which clinically and at the necropsy table excavations 
were found. It appears that about one-third of the cases of neo- 
plastic disease of the lung break down, leaving a cavity after the 
necrotic tissue is eliminated. 

It is emphasized that such patients with excavated carcinoma of 
the lung often present the seemingly tj>pical symptomatology, phy- 
sieal signs, and even roentgenoscopic appearance of abscess of the 
lung. In fact, the simulation of the clinical picture of pulmonary 
abscess may last for many months. In all instances of apparently 
primary abscess of the lung of recent onset in elderly individuals, the 
possibility of broken-down neoplasm is to be borne in mind. 


A CASE OF DIABETES MELUTUS SHOWING AGLYCEMIA 
WITHOUT SYMPTOMS. 


By C. a. Peters, M.D., C.M., 

AND 

I. M. Eabinowitch, M.D., C.M., 

MONTHEAIj, CANADA. 


(From the Medical Service of Dr. C. A. Peters and the Department of Metabolism, 
The Montreal General Hospital, Montreal, Canada.) 


Cases of diabetes mellitus showing hypoglycemia without 
sjTnptoms have previously been reported.^ As far as the writers 
liave been able to ascertain, the case reported here is the first record 
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of a patient whose blood, following the administration of insulin, 
showed no glucose whatever and at the same time there were 
no clinical signs nor symptoms to suggest the condition. 

Case Report. R. B., a male, aged twenty-two years, was admitted to 
The Montreal General Hospital on October 7, 1928, complaining of drowsi- 
ness, considerable tliirst, hunger and obstinate constipation. 

The family history is irrelevant. 

The personal history is also irrelevant with the exception of an attack 
of influenza in 1922 for which he was in bed two weeks, and an attack 
of scarlet fever during the latter part of the same year. 

The present illness apparently dates back to 1924 when he noticed that 
he was drinking large quantities of water. This was the only complaint 
then. One year later, he noticed a marked craving for food. In spite of 
this he did not consult any phj^sician until one year later when the diag- 
nosis of diabetes mellitus was made. He was then put on a diet and con- 
tinued to work for several months, but eventually had to stop. He stated 
that he received insulin during the last.year but has been irregular in his 
habits both as to diet and ins ulin . Two weeks before his admission to the 
hospital he again consulted his physician who advised immediate intensive 
treatment, 

On admission, the findings of the phj’-sical examination were negative 
with the exception of an obvious state of imdernutrition and a marked 
acetone odor to the breath. He then weighed 108 pounds. The urine con- 
tained no albumin nor casts, but had large quantities of sugar, acetone and 
diacetic acid. The blood sugar in the fasting state was 0.385 per cent and 
the plasma cholesterol was 0.230 per cent. 

The other laboratory findings were as follows; Urea nitrogen, 25 mg. per 
100 cc. of blood; creatinine, 1.57 mg. per 100 cc. of blood; Wassermann, 
negative; Roentgen ray of chest, negative; routine Roentgen ray of both 
feet in order to detect calcification of arteries, negative; fundi, negative. 

In view of the clinical and laboratory findings, insulin treatment was 
immediately instituted. The diet at first was low, both as to carbohydrates 
and caloric content. It was, however, gradually increased daily and on 
October 17 he was receiving a diet consistent with his energy requirements. 
It then consisted of 50 gm, carbohydrates, 150 gm, fat and 50 gm. protein. 
On this diet, however, the glycosuria though mild, was persistent. The urine 
contained 3 to 5 gm. of sugar per day. Acetone bodies were still present, 
and the daily blood sugars, in the fasting state, ranged between 0.250 and 
0,322 per cent. Clinically there was definite improvement. 

It is obvious from the above ^dings that, in spite of the clinical improve- 
ment, the diabetes was not under ideal control. The insulm dosage was 
then increased and on October 28, he was receiving 90 units a da 3 ^ In 
spite of this, the laboratory findings remained unaltered. The urine still 
contained traces of sugar and acetone bodies and the blood sugar in the 
fasting state was 0.320 per cent. 

The possibility was then considered that the patient is, what we now 
recognize as, an “insulin waster;” that is, in some, cases in spite of large 
doses of ins ulin before meals sufficient to produce reactions after meals, 
the fasting sugars the following morning still show hyperglycemia. An 
attempt was then made to readjust the dosages of insulin. For this 
purpose, the urines were partitioned as follows: 8 a.m. to 12 noon, 12 p.m. 
to 5 P.M., 5 P.M. to 10 P.M., 10 P.M. to 7 a.m. and 7 a.m. to 8 a.m. 

It wfll be seen that, by the above procedure, it was possible to study the 
sugar contents of the urines in relation to breakfast, lunch, dinner, night 
metabolism arid metabolism of the fasting state. This showed that glyco- 
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suria made its appearance during the night period, that is, from 10 p.m. to 
7 A.M. The insnlin dosage was readjusted on this basis, but in spite of this 
the morning fasting hyperglycemia could not be overcome. In view of 
this it was considered advisable, because of past experience with similar 
cases, to administer insulin, not in relation to the meals, but at regular 
intervals throughout the twenty-four hours. By this procedure, it is fre- 
quently possible to reduce the dosage of insulin and at the same time increase 
the diet and keep the urine free of sugar. In this case by giving 10 units 
of insnhn every six hours, it is possible to keep the urine free of sugar and 
acetone bodies and maintain a normal blood sugar in the fasting state. 
That is, 40 units of insulin a day is able to accomplish that which 90 units, 
previously given in relation to meals, failed to. 

The further history was uneventful until October 30, when he had a 
severe reaction manifested by a complete hemiplegia siiriilar to that seen 
following cerebral hemorrhage. With the use of orange juice, the hemi- 
plegia disappeared the same day and for the following two days there was 
some muscular weakness on the affected side. This has now entirely dis- 
appeared. 

On the morning of November 1, the fasting blood obtained as a routine 
showed a sugar content of 0.026 per cent. At that time there were no 
clinical signs nor symptoms whatever to suggest hjrpoglycemia. (It may 
here be stated that the possibility of technical error in the detenhination 
of blood sugar was excluded.) Another determination made at noon on the 
same day showed a blood sugar of 0.059 per cent, and the foUowing morning 
it was 0.040 per cent. It is obvious, therefore, from the above fin din gs, 
that the patient not only had hypoglycemia, but at one time had practically 
no glucose whatever in the blood, if we take into consideration the fact 
that the 26 mg. which were present correspond fairly closely to the average 
amount of nonfermentable (that is, nonglucose) reducing substances in 
human blood. 

In order to determine the actual degree of hypoglycemia possible without 
symptoms, in this case, the following observations were made. 

On November 21 the blood sugar in the fasting state was normal (0.095 
per cent) and the urine was free of sugar. He was then given 10 units of 
insulin but no breakfast nor any food until 5 p.m. the same day. (There were 
no reactions during this period of observation.) Sugar determinations 
were then made hourly, both before and after fermentation, with the differ- 
ent blood specimens. The technical details for this purpose were those 
previously reported (2) and for purpose of brevity are not described here. 
The results are shown in the following table: 


BLOOD SUGAR (pER CENT). 


Fermentation. 


Period. 

Before. 

8.00 a.m. . 

.... 0.095 

9.00 A.M. . 

.... 0.064 

10.00 A.M. . 

. . . . 0.028 

11.00 A.M. . 

.... 0.025 

12.00 NOON 

. . . . 0.023 

1.00 r.M. . 

. . . . 0.027 

2.00 P.M. . 

. . . . 0.028 

3.00 P.M. . 

. . . . 0.027 

4.00 P.M. . 

.... 0.031 


After. 

Differences. 

0.026 

0.069 

0.023 

0.041 

0.027 

0.026 

0.024 

0.001 

0.025 

0.002 

0.026 

0.002 

0.024 

0.003 

0.026 

0.005 


It Will be seen from the above data, there is definite evidence that 
during a period of six hours, that is, from 10 a.m. to 4 p.m. there was 
no glucose whatever in the blood, and as just stated there were no 
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reactions. The few milligram differences recorded, with the excep- 
tion perhaps of that of the 4 o’clock specimen, are not regarded as 
significant, since they correspond to the limits of experimental error 
irilierent in the technical methods employed. 

An interesting observation is that when the patient returned to 
the ward from the laboratory'- he was given his routine 10 units of 
insulin at 5 o’clock, that is, one hour after the blood sugar was 
0.031 per cent and the glucose content only 0.005 per cent, and 
again no signs nor syunptoms followed suggesting an insulin reaction. 

Summary. A case of diabetes mellitus showing aglycemia without 
symptoms is reported. Absence of glucose in the blood after the 
administration of insulin was proven by the determination of the 
reducing substances of the blood before and after fermentation. In 
view of repeated observations by other authors of hj'poglycemia 
without symiptoms, and in view of the present case, it is suggested 
that though hy^Doglycemia is an important factor, probably the most 
important, in the production of the train of symptoms following an 
overdose of insulin, it is probably not the only factor involved. 

Note. — The -writers are indebted to Dr. A. R. Landry of Moncton, N. B., who 
referred this patient for observation. 

REFERENCES. 

1. Maddock, S. .1., and Trimble, H. C.: J. Am. Med. Assn., 1928, 111, 616. 

2. Rabinomtch, I. M.; Biooh. J., 1928, 22, 753. 


COMPLICATIONS AND FATALITY OF TYPHOID FEVEE AMONG 

FILIPINOS. 

By Pedro T. Lantin, M.D., D.T.M., 

ASSISTANT PROFESSOR OF MEDICINE, 

AND 

Patricio Ignacio, M.D., . 

ASSISTANT IN MEDICINE. 

(From the Department of Medicine, College of Medicine, University of the Philip- 
pines, and the Clinics of the Philippine General Hospital, Manila, P. I.) 

Introduction. This investigation was made to study the compli- 
cations and fatality of typhoid fever among Filipinos. Our study 
covers all the cases of typhoid fever admitted to the Philippine 
General Hospital since the establishment of this institution in 
September, 1910. Fifteen cases admitted during the early part of 
the operation of the liospital were excluded because of 'incomplete 
records. Our investigation, therefore, extended from January, 
1911, to October, 1927, a period of almost seventeen years, and 
comprised a total of 3255 cases with complete and comprehensi^'e 
records. 
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Sex and Age Distribution. Sea;. Our series included 2046 males 
and 1209 females, shovang a marked predominance of males. 

Age. 2547 cases or 78.29 per cent of the entire total of the series, 
occurred between the ages of eleven to thirty years, with a gradual 
diminution after the third decade. 

Graph I shows the percentage distribution by age groups of our 
cases as compared with those of Curschmann. The greatest inci- 
dence occurred in the age groups of eleven to twenty and twenty- 
one to thirty years. We found a higher percentage distribution 
than Curschmann in the first two decades of life, but less in the 
third and fourth. 

TABLE I.— PERCENTAGE DISTRIBUTION OF CASES OP TYPHOID FEVER 
ADMITTED TO THE PHILIPPINE GENERAL HOSPITAL FROM JANUARY, 
1911, TO OCTOBER, 1927, INCLUSIVE, BY AGE GROUPS COMPARED WITH 

curschmann’s data. 

Our cases. Cursclimann. 


Ages. 

Cases. 

Per cent of total. 

Cases. 

Per cent of total. 

1 to 10 ' . 

. . . 305 

9.37 

206 

5.62 

11 to 20 . 

. . . 1377 

42.30 

1345 

36.66 

21 to 30 . 

. . . 1170 

35.95 

1594 

43.45 

31 to 40 . 

. ' . . 296 

9.09 

396 

10.79 

41 to 50 . 

... 71 

2.18 

107 

2.91 

51 to 60 . 

... 26 

0.80 

21 

0.57 

61 to 70 . 

... 9 

0.28 



71 to 80 . 

. . . 1 

0.03 



Total 

. . . 3255 

100.00 

3669* 

100.00 


* From Hamburg statistics for the years 1886-1887. 


Yearly Distribution. It is interesting to note that we have found 
the disease prevalent in every year of the period of our study with 
the exception of the first three years, when, due perhaps to the fact 
that our people were not yet accustomed to seek institutional care, 
the number of cases admitted, was smaller. There was no apparent 
tendency to diminution in any given year. (Table II.) 

TABLE II. — YEARLY TYPHOID FEVER ADMISSIONS IN THE PHILIPPINE 
GENERAL HOSPITAL FROM 1911 TO OCTOBER, 1927, INCLUSIVE. 


Year. 

Total number 
of cases. 

1911 . 

37 

1912 . 

74 

1913 . 

78 

1914 . 

167 

1915 . 

89 

1916 . 

162 

1917 . 

339 

191S . 

240 

1919 . 

^27 

1920 . 

159 


Year. 

Total number 
of cases. 

1921 .... 

. . 143 

1922 .... 

. . 254 

1923 .... 

. . 260 

1924 . . . 

. . 228 

1925 .... 

. . 286 

1926 .... 

. . 292 

1927 .... 

. . 220* 

Grand total . 

. . 3255 


Cases for Novemljcr and December, 1927 were not included. 
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COMPLICATIONS AND FATALITY OF TYPHOID FEVER dO 

Monthly Distribution. The disease may be said to prevail through- 
out the entire year. The curve of distribution attains its height 
during the rainy months with the greatest number of cases occurring 
in the month of August. 

Complications. Many and various were the cornplications of 
typhoid fever that have been found and their relative frequency 
of occurrence in different organs of 3255 cases is noted in Table IV. 



fIDTE: c^^ses 

Curschmv^rxft^s "aJSSS a^sts 

Lantin’s cases. Cursohmann^s cases. 

CXTAHT 1.— Age distribution of typhoid fever cases admitted to the Philippine 
General Hospital from January, 1911, to October, 1927, inclusive, compared with 
Curschmann's data. (See Table II.) 

Peculiarities of Complications. The complications of typhoid 
fever require very serious consideration on account of the important 
role they play in the course of the disease. Besides this, they are 
the deciding factors as to the ultimate outcome of the life of the 
patient. 

There are many disadvantages encountered in properly combating 
the complications. The difficulty lies mostly in the facts that they 
are often unpreventable, and that there are neither reliable 
metliods of properly avoiding them nor exact means of knowing 
when they are near at hand. Even the apparently mildest form of 
typhoid infection may never be entirely free from the danger of 
developing serious complications. Mild cases may, therefore, end 
fatally, due to the unexpected appearance of some serious complica- 
tions. 
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TABLE IV.— SHOWING THE HELATIVE FREQUENCY OF OCCURRENCE 
OF COMPLICATIONS IN DIFFERENT ORGANS IN SO MANY OF 3255 
CASES OF TYPHOID FEVER AS FURNISHED DEFINITE RECORDS OF 
PRESENCE OR ABSENCE OF EACH OF THE INDICATED COMPLICATIONS. 




Complication prcscnt^Complication absent 

Total 

cases 

Order. 

1 Complications by organs. 

Number. 

Per ceiit. 

Number. 

Per cent. 

nitli 

record. 

1 

i Pulmonary 

441 

14.0 

2814 

80.0 

3255 

2 

Alimentary tract 

407 

13.0 

2848 

87.0 

a 

1 

Severe toxemia 

.822 ' 

10.0 

2933 

90.0 

ti 

4 

Cardiovascular 

211 

7.0 

3044 

93.0 

a 

5 

Kidney 

51 

2.0 

3204 

98.0 

n 

0 

Gall bladder and liver 

30 

1.0 

.3219 

99.0 

' ii 

7 

Nervous system- 

17 

0.5 

3238 

99.5 

ft 

8 

Bone (osteoperiostitis 1) 
(osteomyelitis 1) 

2 

0.00 

3253 

99.4 

fi 

9 

Genital (orchitis 1; vulvo 
vaginitis 1) 

2 

1 O.OG 

1 

3253 

99.4 

it 

10 

Complications other than 
above stated 

i 

107 

■ 3.0 

3148. 

97.0 



We can better appreciate the importance of typiioid complica- 
tions when we consider certain peculiarities, inherent with the 
disease, namely: (1) The long course of illness; (2) the morbid 
processes progressively taking place in the small bowel; (3) the 
poisons and their effects on the organs of the body. These factors 
either alone or combined can produce sooner or later various kinds 
of complications during the course of the illness. For instance: (1) 
The long process of illness always predisposes the patient to heart 
and lung complications; (2) the morbid ulcerative process in the 
bowels frequently leads to intestinal hemorrhages and perforations; 
(3) the poisons, depending upon the virulence of the oi’ganisms, 
produce toxic effects principally on the vital organs. These com- 
plications jper se are serious. The dictum that the patient does not 
die without the complications is particularly true in typhoid infec- 
tions. In fact, in the present study the unusual’ high fatality rate 
is due to the different complications, all serious in nature. 

Frequency of Occurrence of Different CompKcations. 1. Intestinal 
Hemorrhage. In Table V, where the absolute relative frequency 
of occurrence of the different complications is shown, intestinal 
hemorrhage comes out foremost. 

1. Intestinal Hemorrhage. Out of 3255 cases of typhoid fever, 
there occurred 338 cases of intestinal hemorrhage (10.3 per cent). 
The morbid process in the intestinal tract resulting in hemorrhage 
is well known to all and because of the usual ulcerative process in 
the intestines, it is very difficult to foretell whether we can avoid 
hemorrhage or can always control it. Hence the seriousness of this 
complication. The hemorrhage may appear without any warning. 
As a rule, there is no difficulty in the diagnosis of intestinal hemor- 
rhage except in cases in which there is no passage of blood externally. 
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According to Rolleston® this complication was observed in . 9 . 1 . per 
cent of, the cases treated in the Metropolitan Asylums Board Hos- 
pitals .in England. 

TABLE V.— SHOWING THE ABSOLUTE RELATIVE FREQUENCY OP 
OCCURRENCE OP DIFFERENT COMPLICATIONS IN SO MANY OF 3255 
CASES OF TYPHOID FEVER AS FURNISHED DEFINITE RECORDS OP 
PRESENCE OR ABSENCE OF EACH OF THE INDICATED COMPLICATIONS, 


Complication present 

Complication absent 






338 

10.3 

2917 

89.7 

3255 

322 

9.89 

2933 

90.11 


220 

6.75 

3035 

93.25 

<( 

145 

4.45 

3110 

95.55 


133 

4.08 

3122 

95.92 

(i 

81 

2.48 

3174 

97.52 


66 

2.02 

3189 

97.98 

(i 

43 

1.32 

3212 

98.68 

t( 

39 

1.19 

3216 

98.81 

tt 

38 

1.16 

3217 

98.84 

if 

34 

1.04 

3221 

98.96 

« 

16 

0.49 

3239 

99.51 

te 

15 

0.46 

3240 

99.64 

tt 

15 

0.46 

3240 

99.54 

tt 

9 

0.27 

3246 

99.73 

tt 

7t 

0.21 

3248 

99.79 

. tt 

6 

0.18 

3249 

99.82 

tt 

• 6 

0.18 

3249 

99.82 

ti 

6 

0.16 

3250 

99.85 

tt 

5 

0.15 

3250 

99.85 

tt 

4 

0.12 

3251 

99.88 

tt 

3 

0.09 

3252 

99.91 

tt 

3 

0.09 

3252 

99.91 ' 

tt 

3 

0.09 

3252 

99.91 

it 

2 

0.06 

3253 

99.94 

tt 

2 

0.06 

3252 

99.94 

tt 

2 

0.06 

3253 

99.94 

ft 

2 

0.06 

3253 

99.94 

tt 

2 

0.06 

3253 

99.94 

tt 

2 

0.06 

3253 

99.94 

tt 

2 

0.06 

3253 

99.94 

tt 

2 

0.06 

3253 

99.94 

if 

2 

0.06 

3253 

99.94 

tt 

1 

0.03 

3254 

99.97 

tt 

1 

0.03 

3254 

99.97 

tt 

1 

0.03 

3254 

99.9.7 

tt 

1 

0.03 

3254 

99.97 

ft 

1 

0.03 

3254 

99.97 

if 

1 

0.03 

3254 

99.97 

it 

1 

0.03 

3254 

99,97 

it 

1 

0.03 

3254 

99.97 

tt 

1 

0.03 

3254 

99.97 

“ 

1 

0.03 

3254 

99,97 

if 

1 

0.03 

3254 

99.97 


1 

0.03 

3254 

99.97 

(( 

1 

0.03 

3254 

99.97 

tt 

1 

0.03 

3254 

99.97 

It 

1 

0.03 

3254 

99.97 

t( 

1 

0.03 

3254 

99.97 

{( 

13 

0.39 

3242 

99.61 

tt 


Order. 


Complications. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
36 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


Intestinal hemorrhage 
Severe toxemia 
Acute myocarditis 
Lobar pneumonia 
Bronchopneumonia 
Pulmonary congestion 
Acute bronchitis* 

Asthenia typhoid 
Acute nephritis 
Intestinal perforation 
Acute cholecystitisf 
Peripheral neuritis 
Severe anemia not due to hem- 
orrhage 
Parotitis 
Otitis media 
Acute fibrinous pleuritis 
Multiple abscesses, kidney 
Acute appendicitis 
Ulcer decubitus 
Furunculosis 
Acute conjunctivitis 
Pyonephrosis 
Acute tonsillitis 
Pyelitis 

Bleb formations 
Hemorrhage, gums 
Acute endocarditis 
Thrombophlebitis 
Pharjmgitis 
Pleurisy with effusion 
Inguinal adenitis nonsuppur- 
ative 

Corneal ulcer 

Gangrene, skin face and lips 
Noma 

Pericardial effusion 
Phlebitis, forearm 
Pulmonary atelectasis 
Pulmonary gangrene 
Pleuropericarditis 
Hemorrhage, lung 
Multiple liver abscess 
Acute hepatitis 
Osteoperiostitis 
Osteomyelitis 
Orchitis 
Vulvovaginitis 
Axillary adenitis 
Abscess, legs 
. Typhoid spine 
I Other than that above § 


+ Au suppurative , ^ 

i these / cases were found in autopsy. ' 

8 Abortion 12 cases; threatened abortion, 1 case. 
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2. Severe Toxemia. Severe toxemia comes second in frequency 
in our series. Only the severe form is included in this series because 
in a given case this type has considerable clinical importance.. Tins 
complication depends mainly upon the virulence of the organisms, 
and the natural resistance of the patient. Thus, the severity of 
toxemia varies in dift’erent individuals, and in different epidemics. 
We observed 322 severe cases (9.9 per cent). 

Toxemia is unavoidable in typhoid infection . There is bacteriemia 
and in view of the continuous supply of poisons produced by the 
infecting organisms, strictly speaking, every case of typhoid fever 
must ine^^tably have toxemia. In the present series, as was pre- 
viously stated, only the severe type is included because it has more 
clinical value. The typhoid toxins are poisonous to the vital organs 
of the body and in the long run must have telling effects upon them. 
The central nervous and the cardiovascular systems frequently 
manifest toxic effects. When these are affected very severely, the 
condition becomes almost always hopeless. The symptoms of 
toxemia are manifested in various Avays depending upon the organs 
mostly affected. In cases where the central nervous system is 
chiefly affected, sjTnptoms and signs referable to that system are 
the more prominent; and where the heart is mainlj’’ involved, 
symptoms and signs referable to this particular organ are the more 
markedly noted. When the nervous and cardiovascular systems 
are both affected, combined sjunptoms referable to these organs 
Avill be manifested. 

3. Acute Myocarditis. The third complication in frequency is 
acute myocarditis. We observed it in 220 cases (6.75 per cent). 
This high number should not cause surprise. We believe that there 
should be more than 220 cases of myocarditis, because in infectious 
diseases, particularly typhoid fever, which generally has a long 
course and in which the organisms continuously elaborate toxins, 
the vital organs, like the heart, do more frequently yield to their 
effect. The heart cannot withstand the continuous and prolonged 
intoxication Avithout shoAAung signs of myocardial weakening. This 
is not merely a theoretical consideration; on the contrary the cases 
that were autopsied showed distinct myocardial degenerative lesions. 
Rolleston states;® 

“Wliile endocarditis and pericarditis are very uncommon in 
typhoid fever and rarely detected until the autopsj'^, myocarditis 
is very frequent, being said to occur clinically in four-fifths of all 
cases. 

“Unless, however, a careful watch has been kept over the heart, 
this complication is very liable to escape detection, and the first 
indication of its presence may be a sudden fatal syncopal attack. 

“The principal signs of • myocarditis are wealmess of the first 
sound, first at the apex and then at the base, a change in the char- 
acter of the cardiac rhythm, as shown by tachycardia, embryo- 
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cardia, gallop rhythm, or much less frequently bradycardia, the 
development of a murmur, and a low blood pressure (Widal, 
Lemierre and Abrami). 

“Though most likely to occur in a severe attack, myocarditis, 
may be found even in mild cases. The date of its occurrence is 
rarely before the second or third week.” 

^ If, however, the toxic lesions are central, specially affecting the 
bulbar region, where important centers are found, the diagnosis 
of myocarditis becomes then very difficult. In these instances, 
the cases may show low blood pressure and disturbed cardiac 
rhythms. 

4. Lobar Pneumonia. The fourth in frequency of complications 
noted in our series is lobar pneumonia. There were observed 145 
cases (4.5 per cent) . The severity of the infeetion, and the prolonged 
recumbent position naturally predispose the patient to lung com- 
plications. Many of the cases showed unresolved pneumonia and 
this particular condition was specially noted in the many fatal 
cases that were autopsied in which typhoid ulcers were found already 
healed. 

5. Bronchopneumonia. This was observed in 133 cases (4 per 
cent). The factors favoring this particular complication are the 
same as those of lobar pneumonia. 

6. Pulmonary Congestion. This condition is usually observed 
at about the end of the second week. This complication is the result 
of prolonged recumbent position, although 'a myocardial weakness 
and other morbid conditions may contribute. In our series, pul- 
monary congestion constitutes 2.08 per cent of the total. 

7. Acute Bronchitis. Here are included only those cases with 
severe respiratory symptoms. The danger in these is that they may 
become suppurative. This condition did really occur in three of 
our cases. They may lead to pneumonia or bronchopneumonia. 
Furthermore, severe bronchitis •^l throw extra load to the heart. 

8. Typhoid Asthenia. This is a very serious complication. 
The patients usually die except in exceedingly rare instances. In 
our series only one recovered out of 43 cases; 4 cases were discharged 
imimproved and the remaining 38 cases died. The exact patho- 
logic lesions responsible for this complication are not definitely known, 
although some French writers, specially Sergent (as cited by Folles- 
ton®) believe that the lesions are in the suprarenals, so much so that 
the condition was always referred to by them as suprarenalitis. 
The symptoms most commonly observed in our series are marked 
general weakness, prostration, gradual but progressive emaciation 
accompanied by small rapid pulse, loss of appetite, at times nausea, 
vomiting, and moaning. There is tendency for the temperature to 
become irregular, and finally to be subnormal. This complication 
was observed in 1.3 per cent of our cases. 
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In Table VI, the frequency of the complications among our cases 
is compared with those observed by other authors. The percentage 
of intestinal hemorrhage in our cases is almost identical Avith that of 
Rolleston,® but higher than that of Curschmann.^ Pulmonary 
complications are more frequent in ours than those of Rolleston, 
They (Curschmann and Rolleston) ha^d more cases of intestinal 
perforations. In other cases, our observations were almost identical 
with theirs. It may be said, therefore, that except in a few instances 
noted above, our findings do not differ much from those of other 
authors working in other climates. 

TABLE AT.— FREQUENCY OF COMPLICATIONS IN TYPHOID FEARER 
OBSERVED BY DIFFERENT AUTHORS. 



Our cases. 

Rolleston. 

Curschmann. 

Complications. 

Per cent. 

Per cent. 

Per cent. 

Intestinal hemorrhage 

. 10.3 

9.13 

4 to 6 

Lobar pneumonia 

4.45 

2.52 

No figure 

Bronchopneumonia 

. 4.08 

i.n 

No figure 

Intestinal perforation. 

1.16 

3.41 

3 

Peripheral neuritis . 

. 0.49 

0.30 

No figure 

Parotitis .... 

. 0.46 

0.65 

0.30 to 0.50 

Pleurisy .... 

. 0.24 

1.11 

No figure 

Bed sores .... 

. 0.15 

No figure 

1 to 1.90 

Periostitis 

. 0.03 

1.6 

No figure 


Fatality. Out of 3255 cases of typhoid fever admitted to the 
Philippine General Hospital from January, 1911, to October, 1927, 
inclusive, 629 died (19.2 per cent). 

With regard to typhoid fatality Widal, Lemierre and Abrami’' 
emphasize the variability of results obtained. 

“Griesinger placed the mortality rate at 20 per cent; Mmchison, 
at 15.82 per cent and Jaccoud working on a total of OA^er 64,600 
cases, gathered from various statistics, gave a mortality of 19.64 
per cent.” 

They found that hospital mortality is always higher on account 

ithe surroimding, because of late admissions and also because of 
epidemic complications which often supervene in hospital cases 
(diphtheria, etc.). 

“The English statistics studied by hlurchison for a period of 
thirty-three years give the mortality rate of 15.8 per cent. The 
French statistics give A^ery variable r^ults, according to the season 
and place. Chomel in Paris gave 22 per cent; Glenard of Lyon, 9 
per cent. The statistics in Paris from 1866-1894 A^aried from 14 to 
24 per cent.” 

Our findings showed that deaths in typhoid fever were invariably 
due to complications. The principal complications that caused 
deaths may be classified in general as follows: (1) Intestinal, both 
hemorrhage and perforations; (2) cardiac; (3) pulmonary; (4) 
severe toxemia; (5) severe anemia not due to hemorrhage; (6) 
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asthenia; (7) parotitis; (8) nephritis, and a few others as shown in 
Table yiL • 

TABLE VII.— CASES OP TYPHOID FEVER WITH CERTAIN NOTED COM- 


PLICATIONS TERMINATING FATALLY. 


Complications. 

Cases'. 

Deaths. 

Fatality rate, 
per cent. 

Acute hepatitis ' 

1 

• . - 1 

100.00 ■ 

Pulmonary gangrene 

1 

■ 1 

100.00 

Hemorrhage, lungs 

1 

1 

100.00 

Pulmonary atelectasis 

1 

1 

100.00 

Multiple liver abscess ..... 

1 

1 

100.00 

Suppurative cholecystitis perforated 

2 

2 

100.00 

Pulmonary abscess 

3 

3 

100.00 

Multiple abscesses kidney .... 

6 

6 

100.00 

Intestinal perforation* 

38t 

37 

97.36 

Asthenia 

43t 

39 

90.70- 

Acute myocarditis 

220 

160 

72.73 

Severe toxemia 

322 

191 

59.32 

Bronchopneumonia 

133 

77 

57.89 

Lobar pneumonia 

145 

80 

55.17 

Severe anemia not due to hemorrhage . 

15 

8 

53.33 

Intestinal hemorrhage 

338 

134 

39.64 

Parotitis 

15 

5 

33.33 

Acute nephritis 

39 

9 

23.08 

* Most of the cases verified by autopsy, 
t One case discharged unimproved against advice, 
j One case recovered, and 4 cases discharged unimproved. 

Table VII shows the very many complications that cause an 


unusually high fatality rate. Many deaths were to be expected due 
to the seriousness of the complications, namely, intestinal perfora- 
tions, perforating cholecystitis, pulmonary gangrene and abscess, 
asthenia, repeated and profuse intestinal hemorrhage, severe myo- 
carditis, severe toxemia, and so forth. Our fatality rate of 39.6 
per cent for intestinal hemorrhage is very high. Curschmann^ 
gives only 20 to 30 per cent average fatality rate for this complica- 
tion and 40 per cent as the maximum limit. 

The fatality in our cases with pulmonary complications, particu- 
larly the pneumonias, is high. The principal factors responsible 
for this may be stated as follows: (1) Weakened conditions of the 
patients; (2)^ presence of myocarditis; (3) the fact that many cases 
of pneumonia would not undergo resolution, and such unresolved 
pneumonias were oftentimes noted in the autopsy where the typhoid 
ulcers were already healed and yet the lungs showed active morbid 
processes. 

It may be noted in Table VII that the deaths recorded exceed 
- the total 626 cases that died. The reason for this is the fact that, 
in many instances, a single death had several anatomic diagnoses! 
It becomes, therefore, very difficult to state with certainty which 
particular kind of complication the patient died of. For instance, 
a case with severe toxemia died with anatomic diagnosis of myo- 
carditis, lobar pneumonia, and so forth. In this particular instance. 
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we believe that death would be due to the combined effects of the 
primary disease and the complications present. 

Of the cases of tj^phoid fever that terminated in death there were 
410 males and 216 females, constituting 20 per cent and 17.9 per 
cent sex fatality respectively. The great majority of deaths occurred 
in the age groups eleven to thirty years where 535 deaths occurred 
(85.4 per cent of the total 626 deaths). At Hamburg, Cursclimann^ 
stated that the fatality among men was 8.5 per cent, as against 3.5 
per cent among women in 1886. In 1887, the fatality was 8.8 per 
cent among men, and 9.4 per cent among Avomen. Murchison^ 
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Chart II. — Age distribution of typhoid fever deaths in the Philippine General 
Hospital from January, 1911, to October, 1927, inclusive. 


between the years 1848 and 1857 found the fatality in 1820 cases 
of the disease treated in the London Fever Hospital to be as follows: 
17.7 per cent in males, and 18.9 per cent in females. 

Graph II shows the age distribution of deaths by five year age 
groups. After the age of fifty-five years, there was no mortality 
observed. 

We observe in our cases that the disease is more fatal in the second 
and third decades of life. After the third decade, the fatality rate 
decreases and , the disease is apparently benign in the sixth and 
seventh decades of life among Filipinos. 

, This observation seems to differ from that of McCrae® working 
in temperate climates. He says: 
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“Up to the age of Uvo years the risk is great; from two to fifteen 
years is the most favorable period and the mortality is low. As a 
rule from about fifteen up to twenty-five is a more favorable period 
than from twenty-five to forty years. After forty, the danger 
increases with every year and over the age of fifty the death rate is 
high.” 

Comparing our fatality rate with that of Curschmann^ it will be 
noted that generally speaking the fatality among Filipinos from the 
first decade to the third is high, about twice as much as that observed 
by Curschmann in Europe. After the third decade, the fatality 
in our cases begins to decrease while that of Curschmann’s went up. 
Graph III is compared with Fiedler’s curve.® This author studied 
the cases of the Dresden City Hospital during thirty-four years 
(1850-1883). 


A & e 



Note: Lantin’s = 3255 cases. Curschmann’s = 3669 cases. 

Lantin’s. ^ - Curschmann’s. Fiedler’s. 

Fiedler’s data: Result of thirty-four years’ experience. 


Chart III.— Fatality rate of typhoid fever cases admitted to the Philippine 
General Hospital from January, 1911, to October, 1927, inclusive, by ages (our 
cases compared with those of Curschmann). 


We can say in general that the European statistics tend to show 
that the fatality rate increases as the age advances. This is in 
marked contrast to that observed among Filipinos where after the 
third decade, the fatality rate decreases gradually until the sixth 
decade, when the disease seems to appear benign, none of our cases 
whieh occurred above the age of fifty-five having died. 

Yearly FataUty. The yearly fatality rate of typhoid fever cases 
showed a wide variation. The range is from 7 to 28.1 per cent 
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while the percentage given by Murchison® is 12.82 to 28.42 per 
cent; by McCrae/ 7 to 20 per cent; and by Anders,^ 8 to 10 per 
cent. 

The factors influencing the variation of fatality from year to 
year are several, namely: (1) The virulence of the organisms; (2) 
the resistance of the individuals; (3) the presence and nature of the 
complications; and (4) the presence or absence of some other kinds 
of epidemic prevailing in the season; (5) the duration of illness 
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Chart IV.— Case fatality rate of tjiplioid cases admitted to the Philippine General 
Hospital from January, 1911, to October, 1927, inclusive. 


before treatment was begun; and (6) the influence of typhoid vac- 
cine, employed as preventive measure. 

These factors are too well known to require much discussion. 
It is general^ accepted that the greater the virulence of the organ- 
isms, the higher the fatality rate becomes, and this is true in tjqihoid 
infection. The higher the resistance of the patient the lownr must 
the fatality rate be. It is very peculiar, indeed, to observe in typhoid 
infections that the strong, the robust and the young adults fre- 
quently succumb, wdiile a significant proportion of those wnaker in 
constitution survive. 
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The presence and nature of complications as well as the prevail- 
ing state of health in the community greatly affected' the fatality 
rate. The presence of other epidemics like the pandemic of influenza 
in 1918 and 1919 really influenced a good deal the fatality rate of the 
disease dui’ing those periods due to frequent lung complications. 
In 1918, the fatality rate was -25.8 per cent and in 1919, 20 per 
cent. 

The duration of illness when the treatment begins vdll affect to 
a great extent the fatality rate. Prom our experience, we noted 
that the great majority of our typhoid cases were laborers who 
did not realize the advantage of early hospital treatment, and 
remained, as a rule, too long without medical attention in their 
homes, where the hygienic conditions were very poor. An even 
worse factor was that they used to go to bed only when they became . 
too weak to work. As a rule, these cases are admitted to the Philip- 
pine General Hospital under these unfavorable conditions, already 
in the advanced stage of the disease, many of them with serious 
complications. 

The good results obtained by the widespread use of typhoid 
vaccine as a prophylactic measure are well known to all, as shown 
in the reduced typhoid fatality in the armies since the introduction 
of typhoid vaccination. 

Graph IV shows the yearly fatality rate of typhoid fever cases 
from January, 1911, to October, 1927, inclusive. The average 
fatality rate in our series of 3255 cases is 19.2 per cent which com- 
pares favorably with various statistics observed in the temperate 
climates. 

Conclusions. 1. The deaths in typhoid fever are due to grave 
complications. 

2. In the frequency of occurrence of complications in different 
organs of 3255 cases of typhoid fever from January, >1911, to October. 
1927, inclusive, the pulmonary complications head the list, con- 
stituting 14 per cent; alimentary tract, 13 per cent; severe toxemia, . 
10 per cent; cardiovascular, 7 per cent; kidney, 2 per cent; gall 
bladder, liver, 1 per cent; nervous system, 0.5 per cent; bone (osteo- 
periostitis 1,_ osteomyelitis 1) 0.06 per cent; genital (orchitis 1, 
vulvovaginitis 1) 0.06 per cent; and other complications, 3 per cent. 

3. In the oceurrence of particular complications, the intestinal 
hemorrhage was the most frequent, constituting 10.3 per cent' 
severe toxemia, 9.9 per cent; acute myocarditis, 6.7 per cent; lobar 
pneumonia, 4.4 per cent; bronchopneumonia, 4.1 per cent; pul- 
monary congestion, 2.5 per cent; acute bronchitis, 2 per cent; 
asthenia, 1.3 per cent; acute nephritis, 1.2 per cent; intestinal per- 
foration, 1.2 per cent; acute cholecystitis, 1.0 per cent. All other 
complications were less than 1 per cent apiece. 

4. Our fatality rate from the first decade to the third, is generally 
high, about twice as much as the figures obtained by Curschmann. 
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After this decade (third), it decreases until the sixtln Tlie statistics 
in the temperate climates clearly show that the fatality i-ate increases 
as the age advances, in marked contrast with our observations among 
Filipinos that after the third decade the fatality rate decreases until 
the age of fifty-five years when the disease showed no mortality. 

5. Out of 3255 cases, 2547 (78.25 .per cent) occurred between the 
ages eleven to thirty years. 

6. The great majority of deaths occurred in the age groups from 
eleven to thirty years, (535 cases representing 85.4 per cent of the 
total 626 that died). 

7. The average fatality rate in our series, covering a period of 
sixteen years and ten months, is 19.2 per cent. This compares 
favorably with various statistics observed in the temperate climates. 

8. There is considerable yearly variation in the fatality rate of 
this disease (7 to 28.1 per cent). 

9. From our experience we noted that more frequently the robust, 
the strong and the young adults succumb to typhoid infections, in 
contrast with the more frequent survival of those that are less strong 
in constitution. 

Note.- — The authors arc grateful to Prof. Jose ^Ubert, Cliief of the Department of 
Pediatrics for permitting us to include the cases in pediatrics in our stxidy; to Profes- 
sors Ariston Bautista, Luis Guerrero, Hilario Lara, Walfrido de Leon and Juan C. 
Nafiagas for valuable suggestions; and to our associates. Doctors A. Pedroche, J. 
Linan, J. Hizon, and A. Gutierrez, for their cooperation. 
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THE EFFECT OF GASTROINTESTINAL OPERATIONS ON THE 
EMPTYING OP THE GALL BLADDER.* 

By Charles E. Pope, M.D., 

FELLOW IN SURGERY, THE MAYO FOUNDATION, ROCHESTER, MINN. 

After an abdominal operation has been completed in an attempt 
to reestablish normal physiologic relations, one may be left with the 
disquieting thought that organs adjacent to, or affected by those 

* Abridgment of thesis submitted to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfillment of the degree of Master of Science in 
Surgery, 1928. Submitted for publication December 18, 1928. 
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incised may no longer function normally; nor is it reasonable to 
suppose that an integral part of a mechanism should be unaflected 
by the manipulation of another part. One might be justified in 
believing that some ehange from normal might result. It is known 
that certain changes occur in the stomach from disturbances of 
physiologic relations, alterations in acidity, motility, and size often 
making this only too apparent. One might believe, therefore, that 
these changes affect the normal function of the gall bladder because 
of its proximity, and also because it is definitely known that biliary 
flow is affected by changes in the activity of the gastrointestinal 
tract. Thus, for example, excision of the gall bladder causes 
extrahepatic biliary dilatation,^ c s 9 13 w 15 20 23 and destruction of the 
ampulla of Vater produces changes in biliary flow.^® 

It has been shown that the normal gall bladder empties its contents 
intermittently. Its several functions, of which I shall speak later, 
are evidently related to the ingestion and metabolism of foodstuffs, 
especially fats.^ 6 7 10 u 19 22 24 25 20 27 There is a great deal more to be 
learned about the gall bladder and in the future it will probably 
seem far more important to know the exact mechanism of correla- 
tion with the adjacent organs than present knowledge implies. It 
is, however, important for the surgeon to know just how the normal 
mechanism is affected by the operation, even though his Imoivledge 
of the important functions of the organ is still incomplete. 

It was my purpose in this research to determine the effect of 
various types of gastrointestinal operation on the normal emptying 
of the gall bladder. The study is based primarily on the work of 
Boyden,^ ^ ® Higgins and Mann,^° Hamrick and Whitaker^® 2® 27 
who have shown both independently and in collaboration®® that the 
gall bladder in man and in animals empties its contents following a 
meal of egg yolk and cream. Whereas protein causes some degree 
of emptying and fats a considerable degree, the maximal degree of 
emptying is caused by a meal of egg yolk and cream. - Consequently, 
we have an excellent index of the normal activity of the gall bladder 
in the effect of such a specific activator, and if alterations in the gall 
bladder were caused by some change in the adjacent gastrointestinal 
tract they should be reflected in this process of emptying. 

Sosmarf® has shown that the gall bladder of a patient on whom 
pylorectomy and gastrojejunostomy had been performed emptied 
noimally. Whitaker®® performed the same operations on three dogs 
with no effect on the gall bladder. 

Just how this emptying process proceeds, whether it is active or 
passive, what excites it and through what mechanism or system the 
stimulation comes, are subjects of many interesting observations. 

A review of the theory and experimental work on factors believed 
to influence or cause emptying of the gall bladder shows that they 
u important groups; ( 1 ) extrinsic; ( 2 ) intrinsic; ( 3 ) reflex, 
and ( 4 ) hormonal. Extrinsic factors are such possible aids to the 
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emptying as respii-ation, changes in intraabdominal pressui’e, and 
duodenal peristalsis. Intrinsic factors are contractility or elasticity of 
the gall bladder, causing emptying. This brings up the question of 
whether or not the gall bladder empties because of its intrinsic 
mechanism. Opinion now favors this belief. Reflex factors include 
the direct nervous reflexes by the splanchnics and the vagi, and also 
the indirect nervous reflexes tlirough indefinite paths by means of 
reciprocal innervation between the gall bladder and the sphincter 
of Oddi. Hormonal factors include acid chyme, hydrogen-ion 
concentration, secretin, and food products such as peptone or oils 
that by their presence exert a humoral specific influence on the 
emptying or some similar mechanism and especially the new 
hormone discovered by Ivy and Oldberg. 

The significance of the gall bladder as an organ is better under- 
stood if not only its relation to disease is considered, but also the 
functions ascribed to it. Besides its proved function of emptying its 
content of bile, it has been definitely shown to concentrate the bile 
entering it from seven to ten times.^^ The gall bladder is considered 
to act as a regulator'® of bile flow and pressure. It stimulates the 
liver to increased activity at the time when the gastrointestinal 
tract is most active.'® The suggestion has been made that the gall 
bladder by some influence, perhaps by means of a hormone, regu- 
lates gastrointestinal motility^; therefore, the determination of the 
ways in which gastrointestinal operations maj’’ affect the normal 
emptying of the gall bladder assume greater importance. 

Method. Dogs were used in these experiments and a general plan 
of procedure was adliered to, in order to establish a certain group of 
standards. To produce a uniform condition the animal was fasted 
for twenty-fom hours. Four hours before exploratory operation 
under general anesthesia, the animal was fed from 350 to 450 cc, 
of a mixture of egg yolk and cream, the amount depending on the size 
and the appetite of the animal. Exploration was performed at 
the end of the four hours. The gall bladder was carefully exposed 
and examined and the degree of emptiness determined. At the same 
time, the lacteals were inspected to determine the extent of ingestion 
and absorption of the meal of egg yolk and cream. After recovery, 
various types of gastrointestinal operations were performed on the 
animals, FoUomng varying intervals (from tlu:ee weelcs to more 
than a month) the animals were again fed the fat meal, the abdomen 
was opened under general anesthesia and the degree of emptiness of 
the gall bladder noted. This observation was repeated in many 
cases. 

A year or more after operation, a group of animals was given the 
fat meal and exploration performed. In all 38 animals were used 
in these experiments. It was thought that by using a series of this 
size and by checking the results after such a length of time the per- 
centage of error would be minimized. 
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Results. The results are expressed in terms of the degree of gall 
bladder contraction, which may be said to be marked, moderate, 
slight, or absent. These terms are only relatively exact, but never- 
theless are as exact as is necessary to express the ability of the organ 
to empty. Inasmuch as even in a series of normal animals, used 
as controls, variation in the degree of contraction of the gall bladder 
was noted, the difficulty of determining the exact relative degree of 
emptiness of the organ is obvious. If the gall bladder was finally 
found markedly contracted, or more contracted than at a previous 
observation, it was thought justifiable that the rhore positive result 
should replace the former less positive result, and the final result was 
tabulated. 

Three series of experiments have been grouped. In the first 
group, 8 animals -were used as controls. In the second series, 
various types of gastrointestinal operations have been performed to 
determine the effect on the emptying of the gall bladder. There 
were 34 animals in this group and many different types of operations 
were performed. In the last group, reexploration was performed in 
10 cases after a year had elapsed. 

A survey of Tables I, II, III and IV shows rather conclusively that 
the emptying of the gall bladder is not influenced by various types of 
gastrointestinal operations. If in Table III the percentages of 
marked and moderate contraction are added, it-is seen that in the 
control group there is a total of 87 per cent, ^^liile in the experi- 
mental group (Table II) there is a total of 88 per cent. Within 
certain unavoidable limits of error, marked or moderate contraction 
must be considered normal in gall bladders of tliis series four hours 
after the feeding of egg yolk and cream. This conclusion is obvious 
in a comparison of the results in the control and in the experimental 
groups (Table III). 


TABLE I. EFFECT OF FAT MEAL ON GALL BLADDERS OF NORMAL 

ANIMALS. 

Cases. Per cent. 

Marked contraction 4. 50 0 

Moderate contraction 3 37 5 

Slight contraction 12 5 

^ 

Discussion It may be stated definitely that there is no change in 
the normal function of emptying even after as long as a year If 
any conclusions regarding the change in the process of emptying are 

“ 10 cases a year after operftion 
“S'* improvement in the process rather 

Iwt n T®' ““iy allowable conclusion is that 

st^d that ii’Th® ^ y"”- I* be 

Stated that m this series there were 4 cases in which the initial 
observation was made before gastrointestinal operation was per- 
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formed, and postoperative observations were not made until a year 
later. The other 6 cases were observed after operation on two 
occasions a year apart. 


TABLE II. — REACTION OF GALL BLADDER IN CASES IN WHICH VARIOUS 
TYPES OF GASTROINTESTINAL OPERATION HAD BEEN PERFORMED. 



Cases. 

Marked 

Moderate 


No 

Types of operation. 

contraction. 

contraction. 

ELh 

contraction. 

Polya resection .... 

12 

7 

4 



Devine operation 

1 




1 

Anterior gastroenterostomy 
Anterior gastroenterostomy 

G 

5 


1 


■with pyloric closure . 

2 


1 

1 


Rous gastroenterostomy 

1 


1 



Finney pyloroplasty 

7 

5 

2 



Judd pyloroplasty 

1 

1 




Horsley pyloroplasty 

2 

1 

1 



.Tcjunal pyloric anastomosis 
Jcjuno-ilcoduodenal anasto- 

1 

1 




mosis 

1 

1 




Total 

34 

mm 

9 


1 


TABLE III. — COMPARISON OF REACTION OF GALL BLADDERS IN NORMAL 
.\NIMALS and in THOSE ON WHICH THERE WAS GASTRO- 
INTESTINAL OPERATION. 

Control KTOup. Exporimontnl group. 



Ca.sc3. 

Per cent. 

Cases. 

Per cent. 

Marked contraction 

. . 4 

50.0 

21 

61.8 

Moderate contraction . 

. . 3 

37.5 

9 

26.5 

Slight contraction . 

. . 1 

12.5 

3 

• 8.8 

No contraction . 



1 

2.9 

Total .... 

. . 8 

100.0 

34 

100.0 


TABLE rSL— DEGREE OF CONTRACTION A YEAR AFTER OPERATION. 

Degree of contrnction. 



Soon after 

One year 

Type of operation. 

operation. 

later. 

Anterior gastroenterostomy .... 

Marked 

Marked 

Anterior gastroenterostomy .... 

Marked* 

Moderate 

Rous gastroenterostomy .... 

Moderate 

Marked 

Finney pyloroplasty 

Marked 

Marked 

Finney pyloroplasty 

Moderate 

Moderate 

Finney pyloroplasty 

Slight* 

Marked 

Finney pyloroplasty 

Marked* 

Marked 

Finney pyloroplasty 

Marked* 

Marked 

Judd pyloroplasty 

Marked 

Marked 

Horsley pyloroplasty 

Marked 

Slight 

* Before operation. 




In almost all the cases observed the lacteals were found to be 
rather markedly injected. The injection was variable in extent, 
and in certain cases in which contraction was not marked, the. lac- 
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teals were poorly injected and, as e^^ected, showed but little absorp- 
tion of the meal. However, definite conclusions cannot be drawn 
from this observation as the results are too unsettled. If the degree 
of absorption in the lymphatics and the blood stream could be 
definitely measured a correct solution for the variation in the degree 
of contraction might be found. It is merely proposed that the 
degree of emptying of the gall bladder is influenced by the amount of 
absorption of the meal of egg yolk and cream, inasmuch as it is cer- 
tain that tliis foodstuff contains something which specifically 
influences the contraction of the gall bladder. 

Two animals in this series were being used also in experiments on 
ulcer and operations of such a nature had been performed that the 
gastric contents had no way of coming in contact with the ampulla 
of Vater.- In one operation the duodenum was isolated and the 
jejunum joined end-to-end with the pylorus. In the other, an end 
of the divided jejunum was joined to the ileum and the distal end 
of the severed jejunum anastomosed to the proximal end of the 
duodenum. In both these cases the gall bladder was markedly 
contracted. Tjiis would apparently indicate that the gall bladder 
emptied by other means than by acid-chyme stimulation to the 
duodenal mucosa or by acid-chyme stimulation to the sphincter of 
Oddi. Since there must have been changes in the acid and alkaline 
balance in the majority of cases after operation on the gastrointestinal 
tract it would appear that these factors and the hydrogen-ion factor 
are not necessary for the emptying of the gall bladder. 

Summary. A series of experiments was carried out on dogs to 
• determine if the standard clinical types of operations carried out on 
the stomach would affect the emptying of the gall bladder which 
follows the ingestion of a fat meal. It was found that the gall 
bladder gave the normal response to the ingestion of a fat meal 
following various standard gastric operations. 
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A COMPARISON OF ARSPHENAmN AND CATARRHAL JAUN- 
DICE, WITH SPECIAL REFERENCE TO THE BLOOD PICTURE. . 

By j. Lehman, A.B., M.D., 

INTERN FOURTH MEDICAU SERVICE, BOSTON CITY HOSPITAU, 

BOSTON, MASS. 


(From the Medical Services of the Massachusetts General Hospital and the Fourth 
Medical Service of the Boston City Hospital.) 

Introduction. Most investigators have conceded that a distinc- 
tion between arsphenamin jaundice and catarrhal (infectious) 
jaundice, based on the clinical picture, is difficult. Todd^ compared 
24 eases of arsphenamin jaundice with 15 cases of catarrhal jaundice 
without demonstrating any marked differences, except for the more 
frequent occurrence of gastrointestinal symptoms in the latter and of 
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abdominal and liver tenderness in the former. Michie/ in a study 
of 100 patients with jaundice among American troops in Germany, 
35 of whom had been treated with .arsphenamin,^ found similar 
differences. Likewise, Golay,^ admitting the similarity of these two 
conditions, offers the following observations concerning arsphenamin 
jaundice as aids in their differentiation: (1) a history of previous 
arsenical treatment; (2) the infrequency of temperature reaction; 
(3) the rarity of complete discoloration of the stools; (4) a firm 
liver; (5) almost constant lu-obilinuria; (6) the absence, in most cases, 
of bradycardia and itching. Oh the other hand, Ruge^ reviewing 
800 cases of catarrhal jaundice and 333 cases of arsphenamin jaun- 
dice, failed to find any important differences between the two condi- 
tions. Because of this similarity and certain epidemiologic con- 
siderations, he regards arsphenamin jaundice as identical -with 
catarrhal jaundice, modified only by the presence of arsphenamin 
and syphilis. This view is held by several other authors. 

Very little effort, however, has been made to distinguish the two 
conditions on the basis of their blood pictures. In the case of 
catarrhal jaimdice, this phase has been studied by Jones and 
Minot® and Thewlis and Middleton,® who showed that at the 
height of the jaundice there exists a leukopenia with a relative 
lymphocytosis. This suggested that observations of the white 
blood-cell picture of patients with arsphenamin jaundice might aid 
to determine whether or not it would be of value in diagnosis. This 
has been done by a study of the records of cases of arsphenamin 
jaundice. 

Methods and Material. An analysis has been made of the clinical 
and laboratory records of 61 cases* of jaundice; 60 occurring after 
arsphenamin therapy and one after injections of sodium cacodylate. 
The patients, representing cases of all stages of syphilis, had re- 
ceived varying quantities of arsphenamin or allied arsenical prepara- 
tions. Forty of the patients were males and 21, females, varying 
in age from eighteen to sixty-six years. The cases represent a con- 
secutive series taken from the records of the Massachusetts General 
Hospital for the years 1914 to 1927 inclusive, with four exceptions. 
The four cases were excluded for the following reasons: one was 
complicated by acute nephritis, one could not be differentiated from 
cholecystitis with cholelithiasis and the other two, both fatal, 

were probably cases of acute yellow atrophy, possibly due to the 
arsphenamin. 

Records of the wliite blood-cell counts were available in only 50 
ot the 61 cases studied and the differential counts in 46 cases The 
blood counts utilized in this study were made by many different 
house physicians. The differential white blood-cell counts were 
made usually from only 100 cells, which of com-se leads to noticeable 

* None of the casesicould be classified under an Herxheimer reaction. 
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error, but not to sufficient error to detivact from the conclusions 
based on these counts. 

S^ptoms. In the patients, jaundice appeared at variable periods 
of time after the last arsphenamin injeetion, as is shown in Table I. 
The cases were classified as “early” and “late,” the former including 
those cases in which jaundice occurred in less than two weeks, and 
the latter, cases in which jaundice developed in two weeks or more 
after the last dose of arsphenamin. Jaundice appeared on the 
average eight days after the onset of symptoms, but in the “early” 
cases it developed in about six and a half days and in the “late” 
cases in about ten and a half days after symptoms were first apparent. 

The literature oft’ers conflicting descriptions of the clinical picture 
of arsphenamin jaundice. The present series of cases emphasizes 
the mildness of the disease. Prodromal sj'mptoms were al)sent in 
about one-fourth of the cases. When prodromal symptoms were 
present, they usually consisted -of slight malaise, anorexia and 
nausea, occasional vomiting, mild abdominal distress and transitory 
muscle and joint pains. Belching and constipation were less 
common; diarrhea was rare. Onlj^ 5 cases showed severe prodromal 
symptoms which consisted mainly of chills, fever and general 
weakness. 

The symptomatology after the onset of jaundice remained 
essentially the same as during the prodromal stage. In some in- 
stances, however, the appearance of jaundice was attended either 
by the subsidence of the prodromal sjTOptoms or the beginning of 
symptoms. In addition to the gastrointestinal disturbances, slight 
transitory fever and malaise were not uncommon after jaundice 
appeared. In only two cases did the temperature reach between 
102° and 103° F. for a few days. This fact agrees with the observa- 
tions of Stokes, Ruedemann and Lemon, Scott and Pearson,® 
and Rehder and Beckmann.'* Itching, headache and generalized 
weakness occurred sporadically. About half of the patients 
noticed the urine became dark, some, even before the onset of 
jaundice. Less than a third noticed light or clay-colored stools. 


TABLE I.— TIME OF ONSET OF JAUNDICE AFTER LAST ARSPIIENAI^IIN 

INJECTION. 



Early cases (2G). . 

Late cases (35). 


0 to 1 
day. 

2 to 4 
duy.s. j 

5 to 7 
days. 

S to 12 
days. 

2 to 3 I 
wks. 1 

4 to 8 
wks. 

9 to 12 
wks. 1 

13 to IS 
a'ks. 

19 

wks. 

No. of oases . . j 

4 

5 

1 

S 

9 

7 

7 

13 

0 

2 


In general, the symptoms were mild, and a given patient pre- 
sented few complaints. As recorded in Table II, about 45 per 
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cent of the patients had eitlier no symptoms or only mild ones. This 
is in accord with similar statistics given by Zimmern.^® On the 
other hand, only 7 cases could be classed as severe, although none of 
these patients were seriously ill. 


TABLE II.— THE SEVERITY OF SYMPTOMS IN ARSPHENAMIN JAUNDICE. 



Early cases. j 

Late cases. j 

j Total. 

i 

1 No. 

1 

Per 

cent. 

No. 

Per 

cent. 

1 

1 

No. 

1 

Per 

cent. 

No prodromal symptoms . . . j 

6 

23.1 

8 

22.8 

j 14 

23.0 

No symptoms throughout course 

2 

7.7 

3 

8.6 

5 

8.2 

Mild cases* 

8 

30.8 

19 

54.3 

27 

44.2 

Moderately severe cases ... 

14 

53.8 

13 

37,1 

1 27 

44.2 

Severe cases 

4 

15.4 

3 

8.6 

7 

11.5 

Totals 

26 

1 

100.0 

35 

100.0 

i 

I 61 j 

99.9 

i 


* Includes cases without symptoms. 


Findings on Physical Examination. The most constant finding on 
physical examination was a palpable liver occurring in about two- 
thirds of the cases; a tender liver was found in a very few. The 
spleen was felt in only 4 cases. Bradycardia was uncommon. 
The records show that the urine contained bile in all but a few of the 
cases and albumin in about half. The urinary sediment, usually 
slight, showed cells and hyaline and granular casts in about 60 per 
cent of the cases. In 57 per cent of the cases the stools were clay- 
colored as noted on examination or as reported by the patient. 
These physical and laboratory findings agree with the results 
recorded by some but not all investigators. 

It is to be noted that the early cases differed somevdiat from the 
“late” cases in their clinical pictures. Gastrointestinal disturbances 
and fever were more common in the “early” cases, while abdominal 
tenderness, an enlarged tender liver and an enlarged spleen were 
more common in the “late” cases. In general, the “late” cases 
tended to be milder than the “early.” 

The picture of catarrhal jaundice as described by 

Jones and Minot, ^ Willcox,» Troisier,^^ Williams^ and others appeam 
to be in definite contrast to the usual clinical picture of arsSien- 
amin Jaundice, m spite of the fact that some authorities do not con- 

are^ontrLfedTn conditions 

e contiasted m Table III. In general, the severity as well as the 

number of symptoms presented by the average case is much greater 

in catarrhal than in arsphenamin jaundice. The physical findings 

also are somewhat different in the two conditions^ Most authori 

les for example MestonH and Blumer,- agree thaT^wf and 

tender liver is common m catarrhal jaundice and a palpable^leen 
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is not uncommon. This is in contrast to the infrequency of a 
tender liver and a palpable spleen in arsphenamin jaundice. "On the 
other hand, Ruge^ does not agree that there are any significant 
differences in the physical findings of the two conditions. 


TABLE III. — FREQUENCY OF IMPORTANT FINDINGS IN CATARRHAL AND 

ARSPHENAMIN JAUNDICE. 


pnfarrhtil 
jaundice,* 
per cent. 

Jaundice (clinical) 92 

Bilc-stained urine S 8 

Nausea 88 

./\jioroxia 82 

Clay-colored stools SO 

Fever 75 

Vomiting 72 

Headache 70 

Constipation 66 

Abdominal pain 60 

Chills 48 

Pains in e.vtrcmitics 34 

Prostration 30 

Diarrhea 15 


Arsphenamin 
jaundice, 
per cent. 

100 

87 

41 

40 

57 

36 

49 

15 

IS 

31 

12 

15 

16 
a 


Phtsicai. Findings. 

Enlarged liver No comparative 

Tender liver data 

Abdominal tenderness " 

Palpable spleen " 


60 

13 

8 

7 


* Recalculated from a table given by "Williams (*’) based on the 700 cases studied 
by him. 


The Blood, Some authorities in the past, such as Scott and 
Pearson,® have dismissed the blood picture in arsphenamin jaundice 
with the mere mention that the white blood-cell count is normal; 
others, as Lynch and Hoge,^® Longcope^^ and Silbergleit and Fock- 
ler,^® have cited white blood-cell counts incidentally in isolated case 
reports. The present study gives more detailed information of the 
blood in this condition. 

Before proceeding, however, to a discussion of the blood picture in 
arsphenamin jaundice and contrasting it with that of catarrhal 
jaundice, it is deemed advisable to consider first the normal white 
blood-cell picture. Miller^® made an excellent study of the whi"te 
blood cells of 280 students at Johns Hopkins University; but his 
results must be partially discarded for the purposes of contrasting 
with abnormal conditions because of the failure to include a 
frequency table of the total leulcocyte count. Ehrlich s stain was 
employed to study the blood of some of these students. This must 
also be reckoned with, because, as he himself showed, the use of this 
stain tends to lead to a higher count of polymorphonuclears than 
when one of the modifications of the Romanowsky stain are used. 
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as was done for the cases of catarrhal and arsphenamin jaundice 
referred to further on. The normal leukocyte counts ped m the 
comparisons given below are based on data’ for 310 individuals, 



Fig. 1.— Comparison of average leukocyte counts in 50 cases of arsphenamin jaun- 
dice, 54: cases of catarrhal jaundice and 310 normals. 



Fig. 2. Comparison of average polymorphonuclear neutropliil percentages in 
46 cases of arsphenamin jaundice, 42 cases of catarrhal jaundice and 287 normals. 


selected from the studies of Bunting , 20 Galambos,^! vonTorday22 
and Zappa ;23 the polymorphonuclear counts are based on data for 
287 individuals, selected from the studies of Bunting,2'> Miller 
Mehrtens,24 Emerys-Iloberts25t and von Torday .22 All the differ- 

t Data on 50 British students. 
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ential counts for which data are utilized were made on blood stained 
by a modification of tlic Ilomanovsky method. 

The distributions of the average leukocyte counts and poly- 
morphonuclear neutrophil percentages in health and in arsphen- 
amin and in catarrhal jaundice are compared in Figs. 1 and 2. It is 
obvious from the data recorded in the graphs that the white blood- 
cell pictm-es show appreciable differences. Fig. 1 indicates that 
only 20 per cent of the patients Avith arsphenamin jaundice have 
aAmrage leukocyte counts beloAv 7000 per c.mm., AA’hile 36 per cent 
. of normal persons and 65 per cent of catarrhal jaundice patients 
haAm AAdiite blood-cell counts beloAv this number. Similarly, Fig. 2 
shows that in arsphenamin jaundice 34 per cent of the patients have 
polymorphonuclear neutrophil percentages beloAv 60, AAdiile the. 
corresponding values for normal persons and catarrhal jaundice 
patients are 45 and 79 per cent respectiA’^ely. 

Fm’thermore, the data collected for this study are based on a 
sufficient number of cases to permit of the eAmluation of these 
differences on a statistical basis. 

TABLE IV. — COMPARISON OF THE MEAN VALUES OP TOTAL LEUKOCYTES 
AND POLYAIORPIIONUCLEAR NEUTROPHIL PERCENTAGES. 



No. of 

Mean leukocyte 

No. of 

Mean neutrophil 


cose.s. 

count. 

CD-SCS. 

percent ago.* 

Normal .... 

. 310 

7850 132 

287 

59. C =fc 0.55 

Arsphenamin jaundice 

. 50 

8G90 * 301 

4G 

G2.S 1.70 

Catarrhal jaundicef . 

54 

G480 * 2G2 

42 

53.5 1.29 


* The individual groups of mononuclear cells are not considered here because of 
the large error that is certain to be present when diflcrent individuals classify such 
cells. Taken as a single group the mononuclear cells in arsphenamin jaundice have 
a distribution just the reverse of the polymorirhonuclear ncutropliils, since the poly- 
morphonuclear eosinopliils and basophils and other cells form only a very small 
portion of the total leukocyte count. ^ 

•For catarrhal jaundice the data of .Tones and MinoU and Thewlis and Middleton® 
are combined, excluding the latter's figures for the period before the onset of jaundice. 

Table IV shows that the mean leukocyte count in arsphenamin 
jaundice is 8690 per c.mm. and the standard detdation of this mean, 
expressed as a plus and minus quantity is 301. The normal mean 
leukocyte count and its standard deviation is 7850 ± 132 per c.mm. 
The difference betAveen these tAAm means is 840 329 cells per 

c.mm., and is 2.6 times its standard deviation. Since any differ- 
ence in the means of two series is to be considered significant if it is 
as, great or greater than tAvice its standard deviation, then the 
above difference certainly has statistical signiBcance. Similarly, the 
difference between the mean white blood-cell counts in catarrhal 
jaundice and in normal persons is 1370 ± 293 cells per c.mm. 
which is 4.7 times its standard deviation. In the case of the two 
pathologic conditions, this difference is 2210 ± 400 or 5.5 times its 
standard deviation, and consequently is more significant than the 
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variation of the mean white blood-cell count of either condition from 
the normal mean. Similar evaluations of the differences in the 
mean neutrophil percentages are obtainable from Table IV. They 
are as significant statistically as those of the corresponding mean 
leukocyte counts, except that the average neutrophil percentage in 
arsphenamin jaundice is not suflSciently greater than the normal to 
be looked upon as definitely abnormal. 

An attempt has been made to correlate the level of the leukocyte 
count with the duration of jaundice. The sparseness of data does 
not permit of final opinions. The most that can be said is that there 
is a tendency for higher counts to occur during the first week of 
arsphenamin jaundice than during the remainder of the course of the 
diseased state. 

The average leukocyte count for the first week is 11,300 ± 943 
cells per c.mm., while the average for the remainder of the course 
is 9060 ± 339. The difference between these two averages is 
2240 =1= 1002 cells per c.mm. which also has statistical significance. 

From the foregoing discussion, it is evident that in arsphenamin 
jaundice there is a tendency toward a slight leukocytosis and 
seldom does there occur a leukopenia with relative lymphocytosis so 
characteristic of catarrhal jaundice. Only two of the cases of 
arsphenamin jaundice had both a leukocyte count of less than 7000 
per c.mm. with the lymphocytes forming more than 30 per cent 
of the white blood cells. These observations are supported by the 
experimental work of Herzog and Iloscher,^® who showed that in 
chronic arsphenamin poisoning in dogs there is very little alteration 
in the white blood-cell picture. On the other hand, it is in direct 
conflict with the statement of Ruge'^’ that leukopenia and relative 
lymphocytosis are found after the first week of arsphenamin jaundice. 
In spite of his disagreement with the above findings, it is believed 
that a careful study of the white blood-cell picture will be of distinct 
value in differentiating between cases of arsphenamin and catarrhal 
jaundice. 

^ Conclusions. 1. The clinical picture of arsphenamin jaundice 
simulates in many ways that of catarrhal (infectious) jaundice but 
does differ in some respects. The symptoms in the former are mild 
and few in number; pyrexia and prostration are rare. Frequently 
an enlarged and tender liver and less frequently a palpable spleen 
occur in catarrhal jaundice, while a tender liver and palpable spleen 
are rare in arsphenamin jaundice. 

2. The^ white blood-cell picture in arsphenamin jaundice is 
characterized by a slight leukocytosis and a normal differential 
count, in contradistinction to the characteristic leukopenia with 
relatij^ lymphocytosis that develops in catarrhal jaundice. 

3. The total leukocyte count in arsphenamin jaundice tends to be 
higher during the first week of jaundice than thereafter. 

VOL. 178, NO. 1.— JULY, 1929 3 
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SEROLOGIC STUDIES OF PROTEINURIAS. 

III. T^e Precipitin Test as an Adjunct in the Diagnosis and 

Prognosis of Nephritis. 

By Ralph M. Tandowsky, M.D., 

LECTURER IN PHYSIOLOGY, MEDICAL SCHOOL, UNIVERSITY OF UTAH,’ STAFF MEMBER, 
HOLY CROSS HOSPITAL, SALT LAKE CITY, UTAH. 

(From the Department of Physiology, University of Utah and the Clinical Service 
of the Holy Cross Hospital Salt Lake City.)' 


From preliminary observations of the precipitin reactioii, the 
Avriter^ feels that this type of serologic reaction may be of value in the 
diagnosis of the nephritides. It is interesting to note that nephritis 
may or may not be associated wth definite urinary findings, yet it 
seems plausible that the urine in a number of cases may prpent 
serologic properties that may be impossible to detect by ordinary 
chemical or microscopic study. Inasmuch as certain extraneous 
proteins are commonly detected in the urine by the precipitin test, 
study of xrrinary proteins by this means seems logical. Uhlenhuth^ 
has shown that the precipitin test may be utilized in the identifica- 
tion of different meats. VonRegler,® Schmidt,? and numerous 
others have confirmed these results. Gay® ivas able to identify the 
heart of a deer by this method in a legal case for infringement of its 
game laws, thereby assisting the State of Massachusetts. 

Hektoen and Welker,® in their summary, state that euglobulin, 
pseudoglobulin and albumin of beef, dog, horse and human serums 
are of one distinct species —specific precipitinogens. They also 
conclude that precipitin serums produced by injecting serum, blood 
or albumins may contain specific precipitins for the corresponding 
serum proteins, and that the antigenic individuality is not the 
artificial product of the process of separation. Considerable work 
has been done on the identification of the various proteins in the 
urine. In scanning the literature, I' find that very little work has 
been done on the identification of nephritic antigens in the urine. 

My observations in this series of cases do not agree with the work 
of Wells.’ The antigen used, lioAvever, was prepared from inflamed 
human kidney substance. The use of inflamed kidney substance 
may in some way assist in the formation of antigen that ordinarily 
would be missing if normal kidney substance had been used. Before 
preparing the antigen used in this study, the writer prepared one 
from normal kidney substance and was unable to detect a single 
positive reaction. 

If a patien't is suffering with a severe renal damage, the mine 
usually contains the evidence of this destructive process (for ex- 
ample, renal casts, blood, albumins). Clinical observation has 
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sliowiij however, that the amount of this urinary evidence does not 
run hand in hand with the amount of renal damage. It is well 
Icnown that large amounts of albumin may be found in the urine 
where the kidneys are in a relatively normal state. Likewise albu- 
min may be found in the urine in such functional states as alimentary 
and orthostatic albuminuria. In a given case of nephritis, we may 
know that the Iddneys are undergoing a vast amount of degenera- 
tion which is apparently out of proportion to similar damage occur- 
ring in other organs. Furthermore, if the kidneys are undergoing 
destructive change, the by-products are removed mainly by way of 
the urine. It, therefore, appears reasonable that these broken-down 
renal proteins may be detected by the precipitin reaction, thereby 
giving us an index as to the quantitative and qualitative extent of 
renal destruction. On this working basis, the vTiter has carried 
out tliis test, on the urines of patients that presented a positive 
albumin test by the acetic acid method. Clinical findings of each 
patient studied, and allied diagnostic tests were not taken into 
consideration until the precipitin test was performed. Although 
the tests performed are few in number, they may give us an insight 
into the possibilities of the precipitin test as an adjunct in the 
diagnosis and prognosis of nephritis. 

Preparation of Antinephritic Rabbit Serum Used in the Precipitin 
Test. During an autopsy performed by the writer at the Salt Lake 
County General Hospital, the kidneys were removed from a girl, 
aged sixteen years, who died of a subacute diffuse nephritis. The 
autopsy was performed mthin fifteen minutes after the death of the 
patient which occurred at 10 P.M., October 24, 1926. The VTiter 
treated the patient clinically, and she had all the characteristic 
symptomatology of the disease. The kidney substance, the weight 
of which was 385 gm., was immediately iced and ground with 
150 gm. of glycerin. Glycerin was used as a preservative, and as 
a vehicle for emulsification. , 

To 450 gm. of glycerinated ground kidney substance, 350 cc. of 
sterile distilled water was added. This mixture was placed in a 
sterile mortar and ground for a period of thirty-five minutes, then 
filtered, through cotton into a container. After the filtrate had been 
collected the unfiltered residuum was placed in the sterile mortar 
and again ground for thirty-five minutes with 100 cc. of 95 per cent 
grain alcohol. This mixtme was again filtered through sterile cotton 
and the filtrate placed in an evaporating flask. The alcohol was 
evaporated from the mixture by allowing filtered air to pass into the 
flask wliich was kept warm by a water bath. After the alcohol had 
evaporated, the residuum was added to the aqueous extract and the 
entire mixture was phenolized to the extent of 0.5 per cent. The 
filtered emulsion was then ready for administration to the rabbits. 

Albino male rabbits were used as recipients for the Iddney extract. 
The extract was inoculated intraperitoneally through the shaved 
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abdominal wall. When large doses were given, the pavitation 
method was used. Dosage began with 1 cc. and increased every day 
or two until the single dosage totaled 25 cc. Three rabbits suc- 
cumbed during the process of antigen preparation. 

The rabbits were bled to death by intracardial puncture, ihe 
blood was collected in sterile centrifuge tubes and the serum removed 
by rapid centrifugation. The clear serum was collected and phen- 
olized to the extent of 0.25 per cent. A titer was not taken during 
the preparation of the serum because the nephritic extract would 
not give a clear filtrate. The serum was then sealed in sterile 
ampules, and v’^as used in the urinary tests. 

Technique of the Precipitin Eeactions. Prior to the precipitin 
reaction the sensitive rabbit serum was activated^ by keeping it at 
body temperature for a half hour. The precipitin reaction was 
prepared on microscopic slides upon which three paraffin rings were 
placed. The first paraffin ring contained one drop of filtered mine 
and one drop of the antigen. Ring No. 2 contained one drop of the 
antigen as the first control. To the third ring one drop of urine was 
added as a second control. The mixture and the controls were then 
studied by means of a low-power microscopic objective. If a reac- 
tion were not apparent within twenty minutes after the mixtm’e was 
made, it was considered negative. 

The urinary specimens used in this study, were obtained from 
hospital cases under aseptic precautions. All presented protein in 
varying quantities as shown by the acetic acid test. Immediately 
upon collection each specimen was filtered through sterile cotton and 
paper and mixed with the antigen. The urine had to be clear in 
order to make a satisfactory test. For the most part, the urines 
examined were acid in reaction. From this study, reaction of 
urine had little or no bearing on the result obtained. 

Observation of Precipitin Reactions in Urines Studied. Of the 
500 cases studied, 143 gave a positive serologic reaction to the 
nepffiitic antigen. This is of interest when we note that every 
specimen examined presented evidence of protein which was 
detectable by ordinary chemical methods. The main point of 
interest regarding the positive reactions, however, is that only 152 
of ^ the cases presented in this study had clinical or laboratory 
evidence of nephritis. In the remainder, the presence of urinary 
protein had no bearing on the diagnosis of the case. Of those pre- 
senting evidence of nephritis a positive serologic reaction was present 
m all but 19. Ten of the 19 negative reactions were present in 
cases definitely diagnosed as chronic interstitial nephritis. The 
negative^ findings in these 10 cases are interesting inasmuch as 
clnonic interstitial nepliritis has widely been considered a chronic 
sclerotic process rather than an inflammatory process. If this 
consideration be true the nephritic antigen failed in only 9 of the 
153 cases that presented evidence of kidney inflammation. Further 
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SEROLOGIC STUDIES OF PROTEINURIAS: CHART LISTING 500 CASES 
STUDIED WITH IITOLAN NEPHRITIC ^VNTIGEN. 


Diagnosis. 

No. 

cases. 

Presenting tube 
ClUitS. 

Prc.scnting evidence of 
nephritis other thnn 
tube cn,sts. 

Total clinical nophriti.s. 

Positive precipitin 
reactions. 

1 

H. 

G. 

; 

noth. 

Lobar pneumonia .... 

9 

2 

3 

0 

0 

5 

4 

Postpartum (pregnancy) 

144 

4 

3 

7 

6 

20 

23 

Postoperative 

119 

2 

7 

10 

12 

31 

38 

Paratyphoid 

1 

0 

0 

0 

0 

0 

0 

Pulmonary tuberculosis . 

15 

1 


0 

3 

4 

G 

Chronic interstitial nephritis 

12 

3 

0 

0 

9 

12 

2 

Clnonic diffuse nephritis 

11 

1 

4 

3 

2 

11 

10 

Eclampsia 

1 

0 

0 

1 

0 

1 

1 

Unloiown diagnosis . . . . ’ 

45 

1 

4 

4 

0 

9 

9 

Lead poisoning 

1 

0 

0 

1 

0 

1 

1 

Involutional melancholia 

1 

0 

0 

0 

0 

0 

0 

Cardiac decompensation 

30 

•1 

2 

0 

7 

19 

21 

Secondary anemia .... 

2 

0 

0 

0 

1 

1 . 

1 

Infant feeding 

4 

0 

0 

1 

0 

1 

1 

Acute bronchitis ... 

1 

0 

0 

0 

0 

0 

0 

Vincent’s angina 

1 

0 

0 

0 

0 

0 

0 

G. C. salpingitis 

1 

0 

0 

0 

0 

0 

0 

Bronchopneumonia .... 

1 

0 

0 

0 

0 

0 • 

0 

Erysipelas 

1 

0 

0 

0 

0 

0 

0 

Bronchial asthma .... 

1 

0 

0 

0 

0 

0 

0 

Senile gangrene 

1 

0 

0 

0 

0 

0 

0 

Bichlorid of mercury iioisoning . 

1 

0 

0 

1 

0 

1 

1* 

Lung abscess 

1 

0 

0 

0 

0 

0 

0 

Bacteriemia 

3 

0 

0 

9 

0 

2 

2 

Scarlet fever 

5 

0 

1 

0 

0 

1 

1 

Chronic infectious arthril is . 

4 

0 

0 

1 

1 

2 

2 

Rheumatic fever 

4 

0 

0 

0 

1 

T 

1 

Subacute nephritis .... 

G 

1 

1 

2 

2 

6 

4 

Inevitable abortion .... 

1 

0 

0 

0 

1 

1 

1 

Chronic mastitis ... 

1 

0 

0 

0 

« 

0 

0 

Delirium tremens 

1 

0 

0 

0 

0 

0 

0 

Cervical hemorrhage 

1 

0 

0 

0 

0 

0 

0 

Pyelitis 

t 1 

1 

0 

0 

0 

1 

1 

Acute epididymitis .... 

i 2 

1 

0 

0 

0 

1 ‘ 

1 

Diphtheria 

1 1 

0 

0 

0 

0 

0 

1 

Orchitis 

1 1 

0 

0 

0 

0 

0 

0 

Cystitis 

1 

1 

0 

0 

0 

1 

1 

Renal calculi ... 

1 2 

0 

0 

0 

0 

0 

1 

Prostatitis 

1 ;t 

0 

0 

0 

n 

0 

1 

Gastric ulcer 

1 8 

0 

0 

0 

1 

1 

1 

Otitis media ... 

I 2 

1 

0 

0 

1 


1 

Chronic hypertension 


0 

0 

2 

2 

4 

2 

Acute nephritis 

1 

4 

0 

0 

4 

(4) 

4 

4 

Carcinoma .... 

1 5 

0 

0 

0 

1 

1 

1 

Sarcoma 

1 2 

0 

0 

0 

0 

0 

0 

Tuberculosis of hip . 

1 

0 

0 

0 

0 

0 

0 

Puerperal sepsis 

1 

0 

0 

0 

0 

0 

u 

Tonsillitis 

12 

0 

1 


1 

4 

o 

Diabetes mellitus .... 

G 

0 

1 

0 

1 


1 

Rheumatic fever 

2 

0 

0 

1 

0 

1 

1 

Maxillary sinusitis 

2 

1 

0 

0 

0 

1 

1 

Typhoid fever 

4 

0 

0 

0 

0 

0 


Total 

600 

24. 

27 

4S 

52 

152 

143 
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stud/ ivill possibly lower this percentage of error. All the 4 cases of 
acute nephritis in this series gave strongly positive reactions, while 
4 of the 6 cases of subacute nepln-itis gave positive reactions. In 
both the acute and subacute nepln-itis however, when the tube casts 
were detectable, in the specimen examined a precipitin reaction was 
noted. Ten of the 11 cases of chronic diffuse nepln-itis gave a 
positive serologic reaction. Positive serologic reactions were present 
in 19 cases of this series which failed to present clinical or laboratory 
evidence of nephritis. 

Summary. 1. It appears from this preliminary study of ui-ines 
which present protein chemically, that the precipitin test offers a 
possible adjunct as a diagnostic and prognostic agent in the nephri- 
tides. 

2. This study tends to support the view that relegates the chronic 
interstitial type of nephritis to a noninflammatory classification. 

3. This serologic study tends to support the idea that in certain 
cases of nepln-itis a protein of nephritic orgin is present in the urine. 

4. The antigen prepared from inflammatory kidney substance 
seems to contain sensitive bodies that are apparently lacking in an 
antigen prepared from nonpathologic kidney substance. 

5. The urines giving negative precipitin reactions were appar- 
ently free from nephritic protein. . The protein which they contain 
had evidently taken origin from sources other than the Iddney. 

6. It appears from this study that the presence of protein in the 
urine in the vast majority of cases takes origin from tissue sources 
other than the kidney. 
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THE BLOOD SEDIMENTATION TEST IN EXPERIMENTAL 

POLIOMYELITIS. 

By j. R. Kagan, M.D, 

(Prom the Department of PreventiTO Medicine and Hygiene, Harvard Medical 

(School, Boston, Mass.) 

In 1918, Fahraeus published his observation that the red blood 
corpuscles in citrated blood have a different gravitation rate, 
tl, J*'™ ttis sedimentation rate was especially noted in 

the blood of gravid women. The German gynecolo^st, Lbzenmeier, 
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during his investigations in his clinic, found that the sedimentation 
test may be of great value in tlie differential diagnosis between 
inflammatory infections of the adnexa and other noninflammatory 
aft’eetions of the tubes, such as benign tumors, myomas, dermoids, 
cysts, and so forth. The conclusions of Linzenmeier were that in 
every inflammatory condition of the tubes there is a marked accelera- 
tion of the sedimentation time. 

The work of Linzenmeier was followed by a great number of papers 
on this problem, and in the “Ergebnisse der Inneren Medizin und 
ICinderheilkunde,” for 1924 there was published a general review of 
this question which occupies 155 pages.^ The appendix occupies 
10 pages with references to 324 different papers written on the same 
subject. This reference list, however, is incomplete as it does not 
quote the many French and American works. 

The sedimentation test has been tried in practically all pathologic 
conditions including even nervous and mental diseases like melan- 
cholia, dementia precox, and so forth. 

The general conclusion of these papers is that there exists a 
marked acceleration in the sedimentation time in all febrile condi- 
tions, whether acute or chronic, especially in surgical cases and cases 
of malignant tumors. From the personal observations of the 
writer, it is evident that even in small tumors like epithelioma of the 
lips and tongue, the sedimentation of the red blood corpuscles is very 
rapid. In all cases of syphilis of the nervous system— tabes, general 
paralysis, arteriosclerotic cerebral processes— the sedimentation rate 
is accelerated. However, in the nons3q>hilitic affections of the 
nervous system such is not the case. In 18 patients having enceph- 
alitis, Lorenz and Berger determined the sedimentation speed of 
erythrocytes: in some of them the speed was accelerated; in others 
retarded. They concluded, therefore, that the test was of no 
diagnostic value in encephalitis. 

Important and interesting results have been obtained in tuber- 
culous affections, and, according to many authors the test may give 
valuable data in the diagnosis and prognosis of tliis disease. The 
changes in the sedimentation time may furnish indications of the 
influence of the different therapeutic measures like pneumotlnax and 
others. 

It is not the purpose of this paper to discuss in detail the different 
theories relating to the etiology of this phenomenon. We shall only 
briefly enumerate the more important of these theories. 

The sedimentation of the red blood corpuscles closely depends on 
the colloido-chemical and electrical process which ordinarily deter- 
mines the stability of the suspensions. According to this theory, the 
stability of any cellular suspension depends on the electrical charge 
of the particles with equal potentiality. Since they have the same 
polarity, they repel each other and remain in suspension. Erytlrro- 
cytes with a rapid sedimentation time are supposed to have a re- 
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duced charge, while the reverse is true of erythrocytes with a slow 
sedimentation rate. In fact, the former condition is found to exist m 
blood of gravid women. The reason for this is found in the plasma 
which has the property to reduce the charge. 

Hoeber has also demonstrated that usually erythrocytes have a 
negative polarity, that is, they are attracted to the anode (+). If 
the erythrocytes settle more rapidly, it is because of a reduction in 
their potentiality. 

In summary, according to this theory, the sedimentation is 
conditioned by the electrical discharge of the erythrocytes. This 
discharge is made by the appearance in the plasma of a positive 
charged body. This body may be removed by different absorbent 
solutions. 

Starlinger sees a close connection between the agglutination 
capacity and the sedimentation rate. He also observes that there is 
an increase of fibrinogen in the suspension with a high sedimentation 
speed and a decrease in those cases with a low sedimentation speed. 

Lohr admits that the sedimentation time is proportional to the 
intensity of the cellular destruction and absorption of the metabolic 
products (cancer). 

Von Oettingetf brings out that the sedimentation time is a func- 
tion of the physical structure of the colloids of the plasma, partic- 
ularly of the proteins. 

In their recent researches, Hoeber and Mond® sustain the capillaro- 
electrical theory of Fahraeus. They admit that in aU cases where 
there is an increase in the sedimentation time, the increase comes 
about because the globulins take more or less the place of the 
albumins in the absorbent membrane of the erythrocytes. The 
isoelectric point of the globulins, that is, the point at which the 
tendency for flocculation is highest, is nearer to the neutral reactions 
of the blood than the isoelectric point of the albumins. It becomes 
clear why in erythrocytes rich with globulins there is a marked 
tendency for flocculation and agglutination. 

The solubility of the protein bodies, and. especially the surface 
tension of the red corpuscles, have to be taken into consideration. 

The methods used by different authors for the determination of 
the sedimentation rate are not similar and therefore it is quite often 
impossible to compare their findings. Many modifications have been 
made by German and French experimenters in the test procedures. 
^ this country, a simple method was devised by Zeckwer and 
Goodell,”* but this process requires 8 cc. of blood taken from a vein. 
Omnously, in a test which has only a secondary clinical diagnostic 
value. It is very desirable to avoid drawing so much blood, especially 
as patients often object to giving their blood. ■ 

These modifications relate to the concentration of sodium citrate 
to the amount of blood, diameter and height of the test tube! 
Ubviously, the less blood, the more practical is the test. This is 
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the reason why there have been offered micromethods requiring only 
one or several drops of blood. . 

Yet the most practical procedure seems to be that of Linzenmeier, 
whose technique we have used. 

The Linzenmeier Technique. The necessary outfit: (a) One 
cubic centimeter hjqiodermic sjTinge, marked with 0.1 cc. divisions. 
(6) Sedimentation tubes of 6.5 cm. length and 5 mm. diameter, 
with a capacity slightly over 1 cc. The space between the 1-cc. 
mark and the 18-mm. mark bears two other divisions— 6-mm. and 
12 mm. We designate the 6-mm., 12-mm. and 18-mm. points as I, 
II, III, respectively. 

Instruction for the Linzenmeier technique is as follows: 

1. Draw into the syringe 0.2 cc. of the 5 per cent solution of 
sodium citrate. 

2. To make the total contents of the syringe 1 cc., draw into it 
0.8 cc. of blood. 

3. The tube in which the sedimentation test is to be carried out 
must be kept perfectly dry. 

4. Slowly mix in the tube the blood and sodium citrate solution. 
The marginal level in the tube must be exactly at the 1-cc. mark. 

5. Note the length of time taken for the red blood cells to settle to 
point III (18 mm.) on the tube. 

During the course of our work on experimental poliomyelitis 
(vaccination and neutralization tests), we had a certain number of 
monkeys which came down with this experimental disease. In some 
of them, in line with the routine blood examinations, we performed 
the sedimentation test. The blood was taken the first or second day 
of the disease, when the animals showed definite symptoms of 
paralj’^sis. Previously we determined the sedimentation time of 
blood taken from normal monkeys. As seen from Table I the aver- 
age sedimentation time was nineteen hours and thirty-two minutes. 


TABLE I.— READINGS IN A GROUP ON NORMAL MONKEYS. 


Number 

Sedimentation time in 

Number 

Sedimentation time in 

of monkey. 

minutes to IS-mm. mark. 

of monkey. 

minutes to 18-mm. mark. 

77 

1330 

101* 

855 

78 

960 

105 

1140 

79 

980 

109 

1340 

79 

900 

109 

1260 

85 

1380 

109 

1410 

85 

1320 

117* 

1130 

85 

1070 

119* 

1180 

87 

1200 

133 

1240 

93 

1405 

115 

920 

93 

1265 



94* 

1150 



94 

900 




14 monkeys 
21 sedimentation tests 

Average sedimentation time: 19 hours and 32 minutes. 

The repeated tests of the same monkey were made on different days. 
* See sedimentation time of the same monkey in Table III. 
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These figures show that the sedimentation time in normal monkeys 
closely approaches the time necessary for sedimentation of normal 
human blood. In fact, Lohr,® in his examinations of human blood, 
found that the sedimentation time for normal men (time required 
to reach the 18-mm. mark) is fromT200 to 1400 minutes, and for 
nonmenstruating women from 850 to 1000 minutes. Friedlander® 
obtained similar results, that is, 1000 to 1200 minutes for healthy 
men; 600 to 1000 minutes for healthy women. 

There were in the animal room at different periods a certain num- 
ber of monkeys with spontaneous tuberculosis. We had occasion to 
perform the sedimentation test on them and the results strikingly 
confirmed the findings in human bacillary infections. The diagno- 
sis of tuberculosis was in each case confirmed by a postmortem 
examination. All cases showed extended tuberculous lesions in one 
or both lungs. In addition to the lung pathology, there were in 
almost all cases other localizations. The most frequent were 
tuberculosis of the spleen, liver, mesenteric glands and intestines. 
In one animal we found only disseminated nodules, but in a great 
majority of them death was due to extended lung invasions. Table 
II will show the findings in this group of monkeys. 


TABLE II.— SEDIMENTATION REACTIONS IN A GROUP OP MONKEYS 


HAVING TUBERCULOSIS. 


Number of monkey. 

Sedimentation time in minutes. 

52 

120 

52 

110 

52 

180 

65 

105 

60 

80 

60 

80 

60 

85 

60 

75 

80 

70 

84 

65 

84 

45 

84 

20 

84 

30 

84 

65 

5 monkeys 

14 sedimentation tests 

Average sedimentation 1 hour and 20 minutes. 

The repeated tests of the same monkey -were made at different days. 


Experimental poliomyelitis being practically a fatal disease for 
inonkeys, a great number of them die in the first four or five days 
after the onset of the disease. Yet, from time to time, due to the use 
of a virus of lower virulence or artificially modi6ed, the disease 
follows a milder course and the animal recovers with residual 
paralj'sis and atrophy. ^ It is interesting to note that in three of these 
animals the sedimentation tests made several months after the disap- 
pearance of the acute symptoms, showed a normal sedimentation 
time. Table III shows the findings for the poliomyelitis monkeys. 
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TABLE III. — SEDMENTATION TIME IN CASES OF EXPEUniENTAL 

POLIOAIYELITIS. 


Number of 

Sedimentation time 

Number of 

Sedimentation time 

monkey. 

in minutes. 

monkey. 

in minutes. 

89 

45 

125 

100 

94* 

250 

127" 

405 

101* 

210 

127 

140 

101* 

140 

128 

130 

101* 

ISO 

140 

105 

104 

55 

140 

255 

104 

45 

200 

190 

108 

190 

224 

125 

110 

135 

231 

200 

111 

90 

254 

70 

111 

70 

254 

120 

111 

390 

278 

135 

117* 

120 

278 


118 

205 



118 

235 



119* 

95 



120 

195 




* See sedimentation time of the same monkey in Table I. 

20 monkeys; 29 sedimentation teats; average sedimentation time two hours and 
thirty-nine minutes. The repeated tests of the same monkey wore made at different 
dates of the acute disease. 

We have also performed the sedimentation test on tliree monkeys 
which after a long number of months in captivity developed a 
general debility (loss of appetite, wealmess, slowness in motion, 
pallor, conjunctival and facial edemas). In all of the tliree monlceys 
the sedimentation time was extremely rapid. We had also a few 
instances of monkeys with an infected skin which resulted in large 
superficial ulcerations of the sldn, on the spine, and on the abdomen. 
These cases also showed a very rapid sedimentation time. 


TABLE rv. — READINGS IN MISCELLANEOUS CASES. 


Number of 
monkey. 

Diagnosis. 

Sedimentation time 
in minutes. 

264 

General debility 

40 

264 

General debility 

36 

276 

General debility 

40 

276 

General debility 

25 

270 

General debility 

10 

270 

General debility 

30 

190 

Infected sldn 

20 

35 

60 

161 

Infected sldn 

SO 

161 

Infected skin 

10 

161 

Infected skin 

90 


Summary. The sedimentation time for normal healthy monkej'^s 
was determined and found to be nineteen hours and thirty-two 
minutes. ^ _ ... 

The sedimentation time of monkeys sick with poliomyelitis^ is 
considerably shorter, giving an average of two hours and thn’tymine 
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minutes, and showing a marked difference from the sedimentation 

time of normal monkeys. ^ 

The sedimentation time for monkeys sick with tuberculosis, 
general debility of undetermined nature and superficial infection is 
still shorter, namely, one hour and twenty minutes. 
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TEMPORARY EDEMA OF THE FACE FOLLOWING TREATMENT 
FOR EXOPHTHALMIC GOITER.* 

By Willaed Owen Thompson, M.D., 

HENRY P. WALCOTT FELLOW, HARVARD MEDICAL SCHOOL; RESEARCH FELLOW IN 
MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 

AND 

Phebe K. Thompson, M.D., 

RESEARCH FELLOW IN MEDICINE, MASSACHUSETTS GENERAL HOSPITAL, 

BOSTON, MASS. 

(From the Thyroid Clinic and Metabolism Laboratory of the Massachusetts General 

Hospital.) 

There is often a remarkable change in the face of a patient with 
exophthalmic goiter within a few weeks after a subtotal thyroid- 
ectomy. It appears to have gained more in proportion than any 
other part of the body, and, in striking contrast to its preoperative 
angular contour, has rapidly become round and puffy. 

Some of the first patients that we noticed had a low basal metab- 
olic rate, and complained of some or all of the following symptoms: 
Weakness, lassitude, ease of fatigue, chilliness, dryness of the skin 
and falling out of hair. This, together with the edematous appear- 
ance of the face, led us to believe that they had mild myxedema, 
later, concluding that it was only temporary, because either with 
or without a brief course of thyroid medication, these signs and 
symptoms disappeared within a few weeks or months and did not 
recur.^ 
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However, as time elapsed and more data were colleeted on these 
and other cases, we began to question the diagnosis of myxedema. 
It was found that, during the period of pufRness of the face, the 
patients could be grouped as follows: 

1. Those with additional signs and symptoms suggesting myx- 
edema and a low basal metabolic rate. In this group, there were 
two types of low metabolism: (a) Permanent. The basal metab- 
olism remained at a low level without medication on the disap- 
pearance of the sjmdrome suggesting mjrxedema. Case 1 (see Fig. 



Fig. 1. — Case I. Mrs. D. C. Aged thirty-two years. Puffiness of the face, weak- 
ness, fatigue, dopiness, chilliness and backache, in association with a low basal metab- 
olic rate, occurring two months after the second of two hemithyroidectomies (arrows) 
for exophthalmic goiter. These signs and symptoms disappeared twice on thyroid 
therapy, but did not recur following the second omission of thyroid, in spite of the 
fact that the metabolism remained low. 


1) and Case 2 (see table): (6) Temporary. The basal metab- 
olism rose to a standard normal level with the disappearance of the 
syndrome suggesting mj^edema. Case 3 (see Fig. 2) and Cases 
4 and 6 (see table). 

2. Those with additional signs and symptoms suggesting myx- 
edema and a standard normal basal metabolic rate. Case 5 (see 
Fig. 3), and Case 7 (see table). 

3. Those in which the puffy face was almost the only suggestion of 
mj'xedema, vdth a standard normal basal metabolic rate. Case 8 
(see Fig. 4) and Case 9 (see table). 
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MONTHS 

Fio. 2.--CiiSc S. Mrn. V. IL Ar.f'l thirty yonrs Uoiu'.-iNxi prrxluction of loiii- 
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nntl wns wo!\k, cliilly und doi)cy. At the time of her yiihsonuMit low motiilKiliyins 
(one of which histcd'fiix motifliH), she had none of tla'se simis or symptoms !ind was 
less nervous than when her inet.a\y)Vic mte was standard nvutnid. 


mK 

% 


IhShI 


MONTHS 

f thirty-nine years. Pufl'mess of the face, 

taUmg hair, weakness, dopincss and marked sensitivity to cold, in assoeiatiou with a 
standard normal basal metabolism, occurritiK two months after a subtotal tbyroidoc- 
tomy (arrow) for exophthalmic goiter. These signs and symptoms cleared up on 
tiiyroia therapy and did not recur ivlicu it was omitted. 
















CASES* SHOWING TEMPORAEY EDEMA OF THE FACE FOLLOWING TREATMENT FOR EXOPHTHALMIC GOITER. 
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Thus, a low metabolism was not an essential part of the picture. 
Moreover, a further study of the cases in Group I indicated that in 
many instances the low metabolism was a normal one for the partic- 
ular patient. In Group I a, as shown in Fig. 1, after the disappear- 
ance of the puffiness of the face and other signs and symptoms, the 
patients, without medication, were apparently normal, although 
the basal metabolism remained low. The latter was evidently then- 
normal metabolic level, just as a low metabolism appears to be 
normal for some healthy persons who havp never had thyrotoxicosis. 
(This and related cases are discussed in detail in a previous paper®.) 
In Group I h, as shown in Fig. 2, subsequent temporary low metab- 
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Fig. 4. — Case 8. Miss A. P. Y. Aged twenty-one years. Marked pufSness 
of the face with a standard normal basal metabolism, occurring one month after 
subtotal thyroidectomy (arrow) for exophthalmic goiter. There were no other signs 
or symptoms suggesting myxedema, except falling out of hair. Within one month 
the puffiness disappeared without medication. 


olism in some instances could be produced repeatedly, and for long 
periods of time, by the administration and omission of iodin, yet 
there was no return of the puffiness of the face or any other signs or 
sj^mptoms suggesting myxedema. The patients felt at their best 
when the metabolism was low. Consideration of the effect of 
iodin on basal metabolism and clinical symptoms, as discussed in 
detail in another article,^ led to the conclusion that, at least in cases 
of this type,® the low metabolism is the normal metabolic level, and 
the standard normal metabolism a level indicating a mild thyro- 
toxicosis. Thus, if this interpretation of these low metabolic rates 
be correct, nearly all the cases in our series had a metabolism (either 
standard or low) which was normal for them during the period when 
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they clinically suggested mild m3^edema. Even if a normal metab- 
olism and temporary underfunction of the thyroid could be associ- 
ated under certain circumstances, one would expect such a- combina- 
tion to be the exception rather than the rule. 

In some instances, the appearance of the face was so distinctly 
edematous that there seemed to be little doubt that the puffiness was 
due to edema and not to fat. This conclusion was further upheld 
by the fact that in some cases the body weight increased while the 
puffiness was disappearing from the fac6. It is highly improbable 
that newly acquired fat would be redistributed in such a manner. 

The edema has the appearance of being predominantly facial. 
Although the body weight may not have reaehed its pretoxic level, 
the patient frequently states “I was never so fat in the face in my 
life.” Unfortunately, it is sometimes very difficult to detect a 
generalized nonpitting edema. There are observations which 
suggest that it may be present. In a few instances, one got. the 
impression that the tissues felt &mly distended and that this condi- 
tion subsequently yielded to the more elastic, pliable, normal 
consistency. One patient had nonpitting edema of the hands as 
well as of the face. She and four others complained of feeling 
bloated. Two cases had some swelling of the legs. The question of 
whether the edema be generalized or limited to the face is a very 
important one. If it could be proved that it was general, much of 
the uncertainty about making a diagnosis of myxedema would be 
eliminated. The thyroid is a very important gland with reference 
to water balance. It would be only reasonable to attribute a 
temporary general edema, unaccompanied by evidence of cardio- 
renal damage, occurring following the removal of a large portion of 
the thyroid, to a temporary lack of thyroid secretion during the 
period of adjustment of the gland remnant. Dr. E. P. Richardsbffi^ 
suggests that the edema may be entirely facial and due to a tem- 
porary blockage of the lymphatics of the neck by scar tissue forming 
at the site of operation, or due to temporary destruction of these 
lymphatics by Roentgen ray therapy. These conditions in them- 
selves may be sufficient to produce edema of the face, or they may be 
contributing factors, acting in combination with a general tendency 
toward edema. 

With regard to the the signs and symptoms which often accom- 
pany the facial edema, there is the possibility that the weakness and 
lassitude constitute a syndrome liable to follow any major operation. 
Falling out of hair often occurs for a time after thyroidectomy with- 
out any other evidence of myxedema. Taken singly, most of these 
sjonptoms could be interpreted as due to some other cause than 
myxedema; but in combination, as was the case in most of our series 
they favor tliis diagnosis. ' ’ 

Additional evidence in favor of the diagnosis of myxedema was 
the reaction to thyroid therapy in Cases 1 (Fig. 1), 2. and 6. This 
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resembled the reaetion to tlm-oid in typieal m;yo;edema, that is, the 
edema disappeared; usually the patient lost some M^eight; the accom- 
panying signs and symptoms cleared up; and the basal metabolism 
rose to standard normal. On the first omission of thju’oid, the 
syndrome suggesting myxedema recurred. Ineidentally, whether 
the diagnosis be mjo^edema or not, the bearing on thjToid therapy is 
the same. Although the syndrome eventually clears up spon- 
taneously, thyroid is indicated as an aid to this end. However, it 
should be omitted in a fewmontlis’ time, in order to ascertain if it be 
still necessary for the patient’s welfare. 

Thus, against the diagnosis of mjocedema are the following: 

1. Nearly half of the cases had standard normal basal metabolie 
rates: moreover, in several of the eases with a low metabolism, this 
could be interpreted as the patient’s normal metabolic level. 

2. The edema of the face may be just as pronounced without any 
other evidenee of underfunction of the thjToid, as with the typical 
clinical picture of myxedema. 

3. The edema may be entirely facial; at least it cannot be proved 
definitely that it is generalized. 

4. Accompanying signs and symptoms, such as weakness and 
fatigue, may be sequela; of any operation and not peculiar to thy- 
roidectomy. 

In favor of the diagnosis of myxedema, are the following: 

1. The edema of the face is in several cases accompanied by a low 
basal metabolic rate and a clinical picture which so strongly suggests 
mild myxedema that such a diagnosis seems fully justified in these 
instances, particularly as the circumstances are so propitious for its 
occurrence. 

Cases showing the same clinical picture, but with a standard 
normal basal metabolic rate, and cases showing facial edema as 
practically the only abnormality, may be variations of mild myx- 
edema. 

2. In some cases there are suggestions that the edema may be 
generalized and not limited to the face. 

3. The effect of thyroid therapy is usually similar to that in 
definite myxedema. 

In view of the above considerations, until further light is tlirown 
upon the subject, we prefer to call the syndrome a temporary 
edema rather than a temporary mjcsedema. 

The only estimate of the incidence of this temporary edema wliich 
can be ventured is that, during the year 1926, it was present in at 
least 16 per cent of the cases of exophthalmic goiter followed after 
treatment by surgery or by Roentgen ray in this hospital.® As dis- 
cussed elsewhere®, the imcertainty of diagnosis makes it impossible 
to give any estimate of the incidence of true temporary myxedema 
following treatment for thyrotoxicosis. If the eases in this series be 
temporary myxedema, then the latter is a fairly common occurrence; 
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if they be a temporary edema of some other nature, then temporary 
myxedema is a very rare sequel to treatment for toxic goiter. 

Summary. Nine cases are presented showing temporary edema 
of the face following treatment for exophthalmic goiter. The 
nature of this edema is discussed. 

Notes. — Some of these cases have been reported by us as temporary myxedema, 
but this diagnosis was later modified.^ A similar case (Case 6 in this study) , in which 
the diagnosis of temporary myxedema seemed justified, was pre^dously reported from 
this clinic by Means,^ Seymour^ and Means and Holmes.® 

There is another type of case in which temporary typical myxedema can be pro- 
duced by the administration and omission of iodin.®>'“ 

Two-thirds of the treated cases were followed. 
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THE DISTINCTION BETWEEN METABOLIC AND NERVOUS 
SYMPTOMS IN THYROID DISORDER. 


By George M. Goodwin, M.D., 

ASSOCIATE ATTENDING PHYSICIAN AND CHIEF OF THYROID CLINIC, ST, LUKE’s HOSPITAL, 

NEW YORK CITY. ' ' 


(Frona the Thyroid Clinic, Medical Seriuce of St. Luke’s Hospital, New York 
Samuel W. Lambert, M.D., Director.) iNew xorK, 


When one analyzes the syndrome presented by cases of exoph- 
thalmic goiter, the symptoms tend to form themselves into two 
groups, one of which is due to disorder of the metabolic processes of 
the body, the other the result of disordered nervous function In 
the first group of symptoms may be listed increased basal metabolic 
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rate and weight loss. Associated with the increased metabolic rate 
and increased heat production, there appears symptomatic evidence 
of the compensatory effort of the body to dissipate heat as manifested 
by the hot, flushed skin and increased temperature of the body 
surface. In the second or nervous group are the nervousness, excita- 
bility and emotional instability, the tremor, sweating, tachycardia 
and palpitation. 

It would seem that this is a reasonable division of the symp- 
toms on a basis of function, although the arbitrary classification 
of some of the symptoms in one group or the other might be 
objected to with reason. Nervousness and emotional instability are 
certainly manifestations of a disturbed psyche. This might be 
explained as the result of increased metabolic activity of nerve cells; 
but the symptoms are common to many conditions unassociated 
with increased metabolic rate and, for this reason, it seems proper to 
classify them as primarily of a nervous nature. The tremor likewise 
might be accounted for from the standpoint of increased muscle-cell 
activity, but this is a symptom which also is frequent in conditions 
associated with normal metabolism. Moreover, tremor is induced in 
the normal individual by the injection of adrenalin which acts by 
stimulation of the sjunpathetic nervous system and it, therefore, 
seems a neurologic rather than a metabolic disturbance. Tachy- 
cardia is partly metabolic since increased bloodflow is necessary for 
increased oxygen supply of the tissues, but, like sweating, which may 
be an effort at heat dissipation, its intensity is strikingly influenced 
by emotional reactions and it reflects an imbalance of the autonomic 
nervous system in which the cardiac accelerators are overactive. 

An attempt to classify the symptoms comprising the syndrome as 
metabolic and neurogenic may seem unnecessary and confusing, but 
in our own experience we are often impressed by the rather clean-cut 
way in which one or the other of these symptom groups dominate 
the clinical picture and by the variation in the relative intensity of 
the two groups. 

In the tj^pical case of exophthalmic goiter the nervous symptoms 
and the metabolic disturbance are, as a rule, equally intense and 
their intensity varies in equal ratio. There are conditions which 
simulate very closely the picture of thyroid toxemia as regards the 
nervous sjunptoms but in which the metabolic symptoms are lacldng. 
For this reason, there are frequently referred to the thjToid clinic, 
as cases of hyperthyroidism, individuals suffering from conditions 
variously diagnosed as anxiety neurosis, shell shock, or neurocircula- 
tor^'- asthenia. These cases resemble in their nervous instability, 
their tachj^cardia, and in their tremor the true case of hyperthy- 
roidism so closely that diagnosis must often be deferred until their 
metabolic rate has been determined, although the}’^ can often be 
differentiated clinically by the absence of any marked loss of weight 
and the absence of the hot and flushed skin aptly described as the 
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thyroid “glow.” Many regard this tj^je of case, in spite of the 
absence of demonstrable thyroid enlargement, as suffering from 
derangement of thyroid function — a perversion if not an excess of 
thyroid secretion. There seems to be no convincing evidence at 
present either to prove or disprove this view. ^ 

In two cases under our observation, both of whom had definite 
goiters, the nervous symptoms have so dominated the picture and 
have been so out of proportion to the metabolic rate, we have been 
in doubt as to whether they should be classified as goiterous indi- 
viduals with a neurosis, or as goiterous individuals with thyroid 
toxemia. 

Case Eeports. Case I.— The first of these cases (Chart I) was a girl, 
aged twenty-three years, admitted to St. Luke’s Hospital in 1920 with an 
enlargement of the right thyroid lobe and complaining of nervousness, 
weakness and cardiac palpitation. She had a tremor but no exophthalmos. 
Her pulse over a period of three weeks ranged from 96 to 120. At this time, 
facilities for estimating her basal metabolic rate were not available. She 
was regarded as a case of thyroid toxemia and a right lobectomy was per- 
formed. Pathologically, the removed thyroid lobe was found to contain 
two colloid cysts with dense fibrous capsules surrounded by normal gland 
parenchyma and the pathologic diagnosis was returned of “colloid cyst in 
colloid goiter, no hyperplasia.” Improvement in the nervous symptoms 
followed the operation for three months, when she was admitted to, the 
Thyroid Clinic. At this time, she presented from the nervous standpoint 
the picture of a moderately severe thyroid toxemia. She complained ,of 
nervousness, sweating, cardiac palpitation and fatigue. She had a definite 
tremor but no exophthalmos or thyroid enlargement. She was under 
observation for nearly three years during which time five metabolic tests 
were made which ranged from + llto-l-l7per cent . These may be regarded 
as normal. Throughout this period of observation her nervous instability 
contmued with some variation in intensity. During this time, she. was 
admitted to the hospital and operated upon for the removal of a suppura- 
tive appendix. A few days following the operation, she developed an acute 
psychosis with delusion and hallucinations. At this time, her condition 
did not suggest, except for her mental state, a thyroid crisis. This psychosis 
subsided in ten days and she returned to the clinic in the same condition 
as before operation. 

Unfortunately, the relation of the micropathology to the clinical 
symptoms in thyroid disease is often not clear-cut, but the thjToid 
pathology in this patient’s case was that of the type of goiter usually 
associated with local and not constitutional symptoms; The toxic 
goiter is, as a rule, characterized by cellular or acinar hyperplasia 
which was not present here. It would be idle to go into the merits 
of arguments for and against the idea that disturbed thyroid function 
w&s the basis of this patient’s symptoms. She presented a picture 
of nervous instabilitj’' which is not infrequently seen in young 
women, with and without goiters. To us, it seems more logical to 
classif}'" her as a psychoneurotic who gained no permanent benefit, 
as far as her nervous symptoms were concerned, from the removal of 
a sunple goiter. She represents the extreme of the not uncommon 
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type of nervous girl with a goiter. This type is popularly diagnosed 
as being hyperthyroid, particularly if the diagnosis can be supported 
by reports from the laboratory of a few points elevation in the 
normal mebatolic rate. How much, if any, disturbance of thyroid 
physiology has to do with their nervousness must be left to theory, 
practically surgical reduction of tlijoroid tissue should not be 
offered as a remedy for the nervous instebility in the absence of 
definite metabolic disturbance. 

This patient’s chart is represented in the first of the illustrations. 
In these charts, symptoms are recorded according to their intensity 
as accurately as such symptoms can be in terms of +,++,+++ , 
++++. 

Case II.— The second case (Chart II) is that of a young Hebrew, aged 
thirty-two years, who first came under observation in November, 1927. 
He dated the onset of his illness at the time of the influenza epidemic, nine 
years before, when his father, mother and one brother died in rapid succes- 
sion of this disease. Since then, his health had not been good. He had 
become nervous and had lost much weight. His condition had apparently 
puzzled the physicians whom he had consulted and for a time he was sus- 
pected of suffering from incipient tuberculosis. On his first appearance at 
the Thyroid Clinic, it seemed obvious that he presented the usual picture 
of Grave’s disease of moderately severe type. He was extremely nervous, 
had a marked tachycardia and tremor and sweated profusely. His eyes 
were of the staring type, which suggest exophthalmos in a thyroid suspect, 
but which are often seen in normal individuals. There was a definite smooth 
goiter with moderate enlargement of both thyroid lobes and isthmus. 
Upon further examination, the predominance of the nervous elements of 
his clinical picture became evident. One of his prominent symptoms was 
his phobia for closed spaces. He preferred the open ward to the quiet room 
usually allotted to thyroid patients. His skin was cold rather than hot and 
flushed, as is usual in cases of Grave’s disease. Two basal metabolic read- 
ings were obtained, one of +18 and one of +16 eight days later. There 
developed between the patient’s medical and surgical attendants different 
points of view. The surgeon felt that nervousness, tremor and tachycardia 
in the presence of a goiter were sufficient indications for the surgical reduc- 
tion of thyroid tissue and was rather intolerant of any explanation, other 
than a thyrogenic one, for the patient’s condition. 

The internist expressed himself as being doubtful of the benefit which 
would come to the patient, as regards his nervous instability, from thyroid- 
ectomy. He preferred to consider the nervous manifestations as purely 
nervous in character or as residual symptoms following a thyroid toxemia 
in the past and advised against an operation. The patient needless to say 
accepted the advice which he prefe^reed, and continued under observation 
\wth(mt operation. He was hospitalized for a period of six weeks and since 
then has been occupied with part-time work. His treatment has been purely 
sjTuptomatic. His subsequent course is represented by Chart II. It will 
be seen that over a period of nine months he has gained 27 pounds in weight, 
that his metabolic rate has been witliin normal limits and that his nervous 
instabihty has become less intense, mile he has made a marked gain in 
weight and strength he remams as yet nervously quite unstable. In this 
individual with a goiter, the nervous symptoms seen in exophthalmic 
§ P^^^^'^^ced but while under our observation he presented no 

dehnite symptoms of increased metabolism. 
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The varying relationship between the rnetabolic and nervous 
factors in the symptom complex is an interesting study In some of 
our cases, we have seen the nervous manifestations subside to a great 
degree while the metabolic rate continued high, but more fre- 
quently the nervous manifestations remain severe in spite of a 
comparatively low metabolic rate. 

The, former of these two types is represented by Chart III. 

Case III.— This is a case of a colored woman with exophthalmos and a 
rather large goiter. She presented on admission the nervous symptoms of 
moderate intensity and a basal metabolic rate of +43. She was referred 
for treatment to the radiotherapeutic department. As may be seen from 
her chart, there was marked syunptomatic improvement in the course of 
two months but despite her lack of present subjective complaint her basal 
metabolic rate remains high. 

Case IV.— The opposite is represented by Chart IV_ which is that of a 
woman, aged forty-two years, admitted to the hospital with a goiter, 
exophthalmos, nervousness and cardiac palpitation. Her metabolic rate 
was +40. She was operated upon September 14, 1926, and pathologically 
the gland was largely colloid in character but had definite areas of hyper- 
plasia. After operation, her metabolic rate dropped and she gained weight, 
but, as will be seen from her chart, the nervous symptoms have continued. 

Case V. — The development of metabolic derangement in^a patient with 
long-standing nervous instability is illustrated by Chart Y. This patient, 
a woman aged forty-three years, first came under observation on the surgical 
service, in 1922, complaining of pain on defecation. Associated with this 
discomfort, she complained of nenmusness and fatigue. A proctoscopic 
examination was made under a general anesthetic, no lesion was demon- 
strated, the anal sphincter was dilated, and she was later discharged with 
a diagnosis of psychasthenia. Six months later, she came under observa- 
tion again, complaining chiefly of indefinite pain in the lower right abdomen. 
She felt nervous and tremulous, suffered from cardiac palpitation, perspired 
easily and had lost 12 pounds in the preceding year. While the symptom 
for which she sought relief was the abdominal discomfort, her nervous symp- 
toms were prominent and suggested hyperthyroidism. She was admitted 
to the hospital for investigation. Gastrointestinal investigations failed to 
reveal any organic lesion. Her basal metabolic rate was +17. Although 
her symptoms strongly suggested hyperthyroidism, tliis metabolic rate 
and the absence of demonstrable thyroid enlargement led us to discharge 
her with a diagnosis of psychoneurosis. She returned three months later, 
October 16, 1923, with the same nervous symptoms. .Examination of her 
thyroid at this time revealed a globular swelling in the thyroid isthmus. 
Her basal metabolism was +35. A diagnosis of adenomatous goiter with 
hyperthjuoidism was then made. After rest in bed, she was operated upon 
and the isthmus of the thyroid which seemed to contain an adenoma was 
removed. Later, the section of this tissue showed it to be hyperplastic 
and not adenomatous in type. _ She remained under our observation for the 
next four months during which time she showed marked improvement, 
although the nervousness and palpitation persisted in a milder degree. Her 
basal_ metabolic rate during tliis time was normal and she gained consider- 
ably in wpgnt. She then passed out of our direct observation but we have 
iearnea that there have since been several periods when, after times of 
emotional or physical stress, the nervous symptoms have returned with 
intensity, although she has reached a weight of 175 pounds (about 30 
pounds more than at operation) and her metabolic rate on several tests 
has never been higher than +15. 
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The relation of the nervous symptoms in this case to the function 
of the thyroid is a subject for considerable conjecture. Some would 
interpret the entire picture in terms of thyroid oversecretion or 
faulty secretion and perhaps advise a subtotal thyroid resection 
to obtain complete restitution to health. To us, it seems more 
probable that the patient is a psychoneurotic who developed a 
thyroid toxemia from which she was relieved by rather conservative 
surgery. Her case would tend to support the theory that the 
underlying cause of Grave’s disease is a nervous disorder which 
stimulates the thyroid to oversecretion. 

The opportunity is not often offered to study the development of 
the exophthalmic syndrome from its onset. It is recognized that 
exophthalmic goiter develops with great frequency in individuals 
who seem always to have been of a nervously unstable type, but this 
is not always the case. We have had the opportunity in one case to 
watch the development of the syndrome in a young woman who, 
until the onset of her illness, had seemed of an unusually stable 
nervous type. 

Case VI.— In this case, the nervous symptoms seemed to antedate the 
rise in metabolism or at least had become quite marked before the metab- 
olic rate became high enough to be of diagnostic importance. _ This patient, 
three months before the onset of her illness, had had a febrile respiratory 
attack diagnosed as influenza. Following this she had suffered for six 
weeks from headaches. She recovered from these and one night after retir- 
ing she began abruptly to have cardiac palpitation. After this she became 
increasingly nervous. Five years previously her metabolism had been 
found to be —4. Two weeks after the onset of her palpitation, her metab- 
olic rate was found to be +17 and rose gradually in the next six weeks to 
+24 by which time her nervous symptoms had become intense and a definite 
thyroid enlargement had appeared. Later her metabolic rate rose to +44 
and she was admitted to the hospital, where, after’ preparatory treatment 
with Lugol’s solution, a subtotal thyroidectomy was done. The gland tissue 
was found to be hyperplastic in character. 

In the early weeks of observation there was some doubt as to the diag- 
nosis of this patient’s condition. She presented the nervous s 3 unptoms 
franHy enough but it was not considered that her metabolic rate was 
definitely elevated.^ The first reading of +17 was above the 10 per cent 
vpiation usually given as normal but we do not feel that in nervous indi- 
viduals a reading under +20 is to be relied upon, either as a diagnostic or 
therapeutic guide. This patient received prompt relief of both metabolic 
and nervous symptoms Lorn operation. She represents the type of nerv- 
stable indiwdual in whom the expectation of prompt and thorough 
relief from operation is much better than in the constitutionally unstable type. 

Summary. The cases reported here emphasize the distinction 
between symptoms resulting from disturbance of the metabolic and 
those resulting from disturbance of the nervous mechanism of the 
body. The role of the thyroid in the production of metabolic 
disorder is obvious. The nature of the nervous disorder and of the 
agency which induces it is obscure. The nervous disorder which, 
for the most part, represents a disturbance of the autonomic nervous 
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system may be either the cause or the result of thjToid disturbance. 
There is no reason to believe that disorder of the autonomic sj^stem 
may not result from other agencies than faulty thjToid secretion. 
The recognition of this fact is important because of the frequency 
with which a clinical picture made up of nervousnessj tremor and 
tachycardia presents itself. A diagnosis of hjqjerthjToidism, when 
these symptoms are present without definite increase in metabolism, 
should be made with a great deal of reluctance. This is especiall}'- 
important as regards the nervous adolescent girl with a goiter who 
is often diagnosed and sometimes operated upon for Graves’ disease 
if minor elevation in metabolism is present. 


EXOPHTHALMOS FOLLOWING OPERATION FOR THE RELIEF 
OF HYPERTHYROIDISM.* 

By Leo. M. Zbimerman, M.D., 

INSTRUCTOR IN SURGERY, NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, 

CHICAGO, ILL. 


The etiology of exophthalmos in diseases of the thju'oid gland is 
unloiovm. Our ignorance of its mechanism is attested by the 
numerous h}q)otheses advanced, none of which, apparently, has 
been found entirely convincing. As to its significance, however, 
there has been less dispute. Described as one of the cardinal 
symptoms of hyperthjToidism, it has given name to the so-called 
“primary” form of the disease, and attempt has been made to divide 
thjTotoxic states into two groups, largely on the presence or absence 
of ocular symptoms. The appearance of exophthalmos has usually 
been considered indicative of high-grade, long-standing th3Totoxico- 
sis. Immediately after the operation for toxic goiter, with the 
exacerbation of the other sjanptoms, there is often a transient 
increase in the prominence of the eyes. Following the surgical 
cure of the disease, the bulging of the ej'^eballs is expected to recede, 
and in milder cases, to disappear entirely. Often, the ocular changes 
are very slow to improve, gradual recession sometimes taking place 
many months after all other manifestations of the disease have 
disappeared; and in severe cases, the exophthalmos may persist 
permanently. 

In tlie past year or so we have several times observed what 
appears to be a paradoxical development of exophthalmos. In a 
total of eight cases of hyperthjrroidism, in which the process has 
been cured by thyroidectomj^, exophthalmos has developed after 
the operation. In every case, the metabolic rate has been brought 


(* Read before the Chicago Society of Internal Medicine, February 25, 1929.) 



ZlMMfimlAl^: EXOPHTHALMOS 


03 


to normal or below by the operation, and the exophthalmos has not 
been accompanied by any other manifestation of hyperthyroidism. 
In some of these patients there was no exophthalmos whatsoever at 
the time of operation. In others, in whom a suggestion of . eye 
change had been noted, the protrusion increased noticeably after the 
thyroidectomy. In every case, the change was sufficiently marked 
to attract the attention'of the patients or their friends. In one 
instance, the exophthalmos became so extreme, the upper lid re- 
tracted behind the eyeball, producing the effect of a luxation of the. 
orb . Usually the increased prominence of the eyes was accompanied 
by conjunctivitis, lacrymation, and in several instances, by chemosis 
and edema of the lids. One case was complicated by the develop- 
ment of a retinitis pigmentosa, which appeared simultaneously with 



Exophthalmos following operation for the relief of hyperthyroidism. 


the exophthalmos. In five of the cases, the exophthalmos was 
frankly bilateral, in the other three it was limited chiefiy to one eye. 
The interval between the operation and the time the increased 
prominence of the globes was noted ranged from three to twelve 
months. It has persisted to date from eight months in the earliest 
case to three months in the latest, vdthout improvement in any 
inst^ce. Six of the patients in the series have been operated upon 
^ seventh, seen through the courtesy of 

Dr. C. A. Elliot, was operated upon by Dr. Crile in Cleveland, and 
Hie eighth is a patient in the thyroid clinic of the Michael Reese 
Dispensa^'^, who had been operated upon by the thyroid group of the 
Michael Reese Hospital. 
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Case Reports.— Case I. Patient J. L., male, aged fifty-three 3 ^ears, 
complained of sjonptoms of moderatelj'^ severe hyperthyroidism of but six 
months’ duration. His basal metabolic rate fell from -1-62 to 4-45 on 
Lugol’s solution, and on December 22, 1927, subtotal thjToidectomy was 
done. The ej’-es had always been rather prominent, but had not become 
more so with the present illness. After leaving the hospital, the patient’s 
condition improved rapidly, but s 3 unptoms of hypoth 3 Toidism soon appeared 
and th 3 T’oid substance in 2-grain doses was administered. When seen March 
20, 1928, the metabohsm was —20 and there were mild symptoms of thyroid 
insufficiency. At that time, it was noted that the exophthalmos was more 
marked than ever before. There was considerable conjunctivitis and chem- 
osis of the cornea, and the patient complained of irritation and profuse 
lacr 3 anation. Th 3 Toid substance in doses of 5 grains dail 3 '^ brought the basal 
metabolic rate up to 4-7, and the S 3 nmptoms of h 3 ’’poth 3 T’oidism rapidly 
and completel 3 ’’ disappeared. The condition of the e 3 '^es, however, remained 
unchanged, and the patient complained of diplopia. When seen eight 
months after the operation (see illus.), he again had symptoms of hypo- 
th 3 Toidism, and the metabolism was — 18. The exophthalmos had remained 
about the same, although much of the inflammation had subsided. He 
stiU complained of lacrymation, He was given th 3 Toid, grains 3 daily, 
and Lugol’s solution, minims 10 three times a day. Two weeks later, there 
was improvement in the h 3 ^pothyroid symptoms, but no appreciable change 
in the eyes. 

_ Case II.— Patient A. T., male, aged fifty years, presented s 3 anptoms of 
high-grade toxic goiter, of two years’ duration, with basal metabolic rate of 
4-66. No change in the appearance of the eyes had been noted by the 
patient or his wife, although record of the ph 3 ’^sical examination states there 
was “definite exophthalmos.” After the usual preliminary treatment 
with iodin, thyroidectomy was done on December 13, 1927. A “moder- 
ately large, diffuseb'^ hyperplastic thyroid, with one rather large adenoma 
in the lower pole of the left lobe” was removed, and the patient made a 
rapid and uneventful recovery. On Januar 3 ’’ 6, 1928, he felt well, but basal 
rate was —15, and there were symptoms suggestive of mild hy^Dothyroid- 
ism. Thyroid, in doses of 1 grain a day, was administered. April 13, he 
complained of eyes “watering,” especially when out of doors, and he stated 
that he could not focus on anything very long. Conjunctivitis was noted, 
but no other change. Basal rate at that time was —32.6 and pulse_ 58. 
Thyroid was increased to 2 grains daily. One month later he cornplained 
of exudate from the ey’^es, and stated that there had been a definite increase 
in the prominence of the eyeballs since the operation. At that tune there 
was high-grade exophthalmos, vdth conjuncti^dtis, edema of the lids and 
slight chemosis. August 20, 1928, nine months after the operation, patient 
had definite symptoms of myocedema, vrth basal metabolism of —35. The 
eyes were still very prominent (patient thought more so than at the prev- 
ious visit) and he was troubled vdth swelling of the lids and constant lacry- 
mation. Thymid, 5 grains daily, and Lugol’s solution, 10 minims three 
times a day were prescribed. Two weeks later, the hypothyroid symptoms 
were partly relieved, but the condition of the ey'^es remained unchanged. 
Exophthalmometric readings (Dr. Harry Cradle) were: April 13, 1928, 
22/21; June 9, 1928, 24/23. 

Case III. — Patient R. M., male, aged forty y^ears, complained of rather 
acute symptoms of hyperthyroidism, of only’' about two months’ duration, 
with basal metabolic ra'te of 4-48. No change in the eyes had been noted, 
and the record of physical findings states there was “no exophthalmos, 
but a suggestive von Graefe was present.” Preoperative treatment with 
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iodin was followed by a subtotal thyroidectomy on March 17, 1928. Con- 
valescence was entirely without incident, and when patient was seen March 
30 his basal rate was +2 and he expressed himself as feehng toe in 
every respect.” He returned to his home in another city and was not seen 
again until July 7, when he reported, greatly alarmed because of ^the 
condition of his eyes. He stated that they were bulging, a condition which 
had developed since the operation, and that they were inflamed and teared 
constantly. Examination revealed' definite exophthalmos,^ with marked 
swelling of upper and lower lids. There was high-grade conjunctivitis and 
lacrymation. Basal metabolism was —15, pulse 66: 


Case IV.—Mrs. A. F., aged forty-four years, was referred for surgery 
because of moderately severe hyperthyroidism of the “primary” type, of 
about one year’s duration. Basal metabolic rate before treatment was 
started was +36. There was no exophthalmos at that time, nor were any 
of the lid symptoms demonstrated. Thyroidectomy, was done on April' 8, 
1927. Six weeks later she began to show evidences of hypothyroidism, and 
basal rate was —17, Symptoms subsided with thyroid medication. Since 
then, the patient has been under the care of Dr. C. A. Elliot. His record 
of October 14, 1927, states “No prominence of globes, freely movable in 
every direction. No von Graefe’s sign.” One. year after the operation; 
the left eye was seen to be slightly wider open than the right. At that time, 
the patient was receiving 6 grains of thyroid daily, and her metabolism 
was — 10, She was given Lugol’s solution, 3 drops daily,' and ten days later 
the -widening of the palpebral fissure had disappeared. The ipdin was disr 
continued, but was started again on May 2, when the prominence of the 
left eye reappeared. The unilateral epphthalmos has persisted to date, 
in spite of continuance of iodin medication. 


Case V.— Mrs. E. L., aged fifty-tinee _ years, was operated upon in 
September, 1926, because of hyperthyToidism, She consulted Dr. Elliot 
in February, 1928, at which time her basal metabolic rate was —20. She 
complained of exophthalmos, and stated there had been none before the 
operation. She had been taking thyroid from November to January but 
had not received any for the month preceding the examination because it 
made her nervous. No iodin had been prescribed since the operation. At 
the time of examination, there was “definite stare and lid lag.” She was 
given Lugol’s solution, 3 drops daily, and a week later, the eyes seemed less 
prominent. When seen the following week, the patient was fatigued, and 
definite exophthalmos was noted. On April 9, the condition of the eyes was 
unchanged and the basal rate was —27. The iodin was discontinued and 
thyroid administered. Prominence of the left eye has persisted and is 
more marked when patient is fatigued or nervous. The latest metabolic 
rate was —15. 


Case VI.— B. G., male, aged thirty-seven years, complained of hyper- 
tliyroid symptoms of five months’ duration, with initial basal metabolic 
rate of +72. “Slight exophthalmos” was noted at the time of operation, 
although neither the patient nor his family were aware of any change in 

Thyroidectomy was done on December 29 
inoc preoperative treatment with iodin. On February 1 

'll ’ examined in the eye dispensary because of pain and tearing 

ot the eyes, and a “salt and pepper fundus” was found. The symptoms 
piogiessM m severity, and on July 17, 1928, beginning exophthalmos was 
notetl. Basal metabolism was +8, and there were symptoms of neither 
hypothyuoidism nor hjTierthyroidism. Since then, the prominence of the 
eyes has increased, and the patient has suffered from photophobia, lacryma- 
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tion, conjunctivitis and marked edema of the lids. There has been a rapidly 
progressing loss of fusion and the fundus changes have led to the diagnosis 
of retinitis pigmentosa. 

Case VII. — Miss B. M., aged twenty-nine years, had mild sjnnptoms of 
thyrotoxicosis, with basal rate about +25. Lugol’s solution relieved the 
sjunptoms and brought the metabolism down to +1. After two and a half 
months of iodin treatment, however, the symptoms began to recur, and thy- 
roidectomy was advised in spite of the low metabolic rate. The eyes were 
normal, there was neither lid lag nor widening of the palpebral fissures. 
Following the operation, the rate dropped to — 18, and although there were 
no hypothyroid symptoms, thyroid in doses of 2 grains daily was adminis- 
tered for a period of two months. One month after stopping the thyroid, 
the patient noticed enlargement of the eyes, especiall}’- affecting the left 
one. There were no s.vmptoms of hyperth 5 Toidism and none of myxedema. 
Six months after the operation she was in good condition, with basal metab- 
olic rate of — 14.4 and free from symptoms. The right ej'^e was normal in 
size, the lid followed well and ocular movements were unrestricted. The 
left eye was markedly exophthalmic and there was lagging of the upper lid. 
There was no conjunctivitis and no edema of the lids or cornea, and the 
patient stated she was rarely conscious of inflammation of the eyes or of 
sweUing of the lids. Thyroid and iodin were prescribed. 

Case VIII.— Miss S. C., aged nineteen j^ears, was operated upon September 
29, 1927, for moderately severe hyperthyroidism. Exophthalmos was noted 
before operation but was not sufficiently marked to attract the notice of the 
patient or her mother. Soon after her discharge from the hospital, the 
patient began to be aware of a growing prominence of the eyeballs, affecting 
both eyes, but the left more than the right. Six months after the operation 
her basal rate was —8, and she was entirely free from symptoms, except for 
puffiness of the eyelids. The eyes continued to enlarge, and she was aware 
of a feeling of “tiredness and strain” in the eyes. One year after the 
thyroidectomy, there was high-grade bilateral exophthalmos, the left eye 
protruding more than the right. On November 15, 1928, dust was blovm 
into her eyes and she rubbed them lightly. The upper lid of the left eye 
retracted behind the eyeball, producing the effect of luxation of the orb. 
The patient was greatly frightened, but was able to bring the lid over the 
bulb •Ruthout assistance. Her metaljolic rate one week later was —19. 

In the 8 cases here reported, in which thyroidectomy was done 
because of toxic goiter, exophthalmos developed or became more 
pronounced following the operation. In every instance, the basal 
metabolic rate was brought to normal or below by the operation, and 
in none was there clinical evidence of persisting or recurring hyper- 
thyroidism. Three of the patients had very slight exophthalmos at 
the time of operation, and 2 others showed lagging of the upper lid. 
In all, the symptoms increased greatly after the thyroidectomy, the 
exophthalmos in one case becoming so extreme as to permit the 
upper lid to retract behind the eyeball. Four of the 8 had evidences 
of hypothjToidism, and 3 others had basal rates from —15 to —19, 
although all 3 were from hj^^othyroid symptoms. Five of the group 
had received thjToid substance before the increased exophthalmos 
v^s noticed, but in several of these the thyroid treatment had been 
stopped for one to two months before the eye changes appeared. It is 
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significant that none had received iodin before the onset of the 
exophthalmos, except in the preoperative period and during the first 
few days after operation. Once the prominence of the eyes had 
developed, it was neither improved nor made worse by the adminis- 
tration or discontinuance of thyroid substance. In Case I, the 
basal metabolic rate was brought up from —20 to +7 with thyroid, 
then allowed to drop back to -18 without in any way affecting the 
condition of the eyes. In 2 of the patients, small amounts of iodin 
caused a temporary recession of the exophthalmos, but when it 
reappeared, further iodin medication was without effect. Recently, 
several of the group have been given full doses of iodin, together with 
sufficient thyroid to' correct any existing hypothyroidism. The 
period of observation under this regime has been too short to 
permit definite statement, but as yet, no appreciable improvement 
of the ocular symptoms has occurred. 

It is interesting to note that despite the great preponderance of 
females treated for hyperthyroidism, as compared with males, 4 of 
the 8 cases here reported were in men. The ages of the patients in 
the series ranged from nineteen to fifty-three years. In the 7 cases 
in which the entire case histories are available, the hyperthyroidism 
was apparently of the ''primary’’ type. The gland removed in each 
case was diffusely hyperplastic, more or less involuted by the pre- 
operative use of iodin. In Case II, there was in addition, a discrete 
adenoma in the lower pole of the left thyroid lobe. 

While no definite explanation is offered for this phenomenon, 
several important questions are raised. The observation of so many 
cases within so short a period of time makes it improbable that -we 
are dealing with an accidental occurrence. The rapidity with which 
successive instances appeared after the first outstanding case was 
seen, suggests that others will be found, once they are looked for. 
It is to be emphasized that the eye changes occurred in patients 
completely cured of the manifestations of hyperthyroidism, with 
metabolic rates normal or below, and sometimes, accompanying 
frank s;^ptoms of hypothyroidism. In fact, the almost regular 
association of subnormal basal rates with this paradoxical exoph- 
thalmos, suggests a possible relationship between the eye change and 
thyroid^ insufficiency. Obviously, then, the exophthalmos cannot 
be considered an indication of persisting thyroid intoxication in the 
sense in which the latter condition is usually recognized. 

In his Beaumont lecture of 1925, Plummer^ states in support of 
his "two-product theory” of exophthalmic goiter, that following 
extensive resection of the thyroid, the greatly stimulated remnant of 
gland tissue should deliver "a subnormal amount of thyroxin, and 
some of the abnormal agent. In accord with this is the observation 
that in mild recurrent cases, the nervous phenomena and not infre- 
quently progressi^^e exophthalmos are the outstanding features, 
clituougli the bas&l fflctebolism is rolstively low. He cites one cs-se 
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which was later described in a separate ease report by Haines,^ in 
which such manifestations were present with a basal rate of —14. 
"i^dien iodin was given, the rate dropped to —28, the symptoms dis- 
appeared, and the picture of myxedema supervened. By the simul- 
taneous administration of iodin and thyroid, the patient was main- 
tained free from either group of symptoms. While in pur cases, the 
regular accompaniment of nervous phenomena with the exophthal- 
mos was not observed, this explanation for the eye changes seems 
plausible. In line with this is the transient improvement obtained 
in 2 of the patients bj’’ the use of iodin, and the fact that although 
further use of Lugol’s solution was without effect in correcting the 
exophthalmos, these 2 cases showed the slightest changes of any in 
the series. As stated, the combined use of Lugol’s solution and 
thjToid is being tried in several additional patients, although thus 
far no striking improvement has been observed. 

Opposed to Plummer’s theory, are the results of Kunde’s® experi- 
ments with artificial hyperthyroidism. She found that all of the 
symptoms of exophthalmic goiter could be reproduced in laboratory 
animals by feeding thyroid or injeeting erystalline thyroxin. Exoph- 
thalmos was not produced in the dog, but could be caused at will in 
the rabbit without the aid of any secondary product. It is inter- 
esting, though, that in the normal rabbit, excessive doses of thyroid 
produced only mild exophthalmos; while rabbits rendered myxedem- 
atous by early thjToidectomy, developed very marked proptosis. 
This latter condition is similar to that which prevails in several of 
our patients. 

•Attention should be called to the frequency vdth which con- 
]'uncti\dtis, edema of the lids, chemosis of the cornea, and even more 
serious disturbances accompanied the exophthalmos in the cases 
here reported. While such phenomena are seen occasionally with 
the exophthalmos of hyperthyroidism, they are extremely uncom- 
mon. In an article on “Orbital Edema in Exophthalmic Goiter,” 
Thompson,^ reports -3 cases in which acute edema of the orbit 
occurred, causing serious disturbances, even to loss of both eyes in 
one instance. It is significant that all 3 patients had been operated 
upon, partial thyroidectomy having been done in 2 cases, and polar 
ligation in the third. Unfortunateb’^, the report does not state 
definitely whether there was persistence of the hyperthyroidism or 
not, although some of the symptoms mentioned suggest that the 
thjTotoxic condition had not been completely relieved. In these 3 
cases, edema of the lids, chemosis, conjunctivitis and sloughing of 
the cornea suggested what, in a milder form, was characteristic of 
our cases. These symptoms, Thompson ascribes to an edema of 
the retrobulbar tissues, and it is altogether possible that such a 
factor may have been active in the cases here described. 

Summary. Eight cases are reported in which th;\Toidectoiny for 
the relief of hyperthyroidism was followed by the development of 
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exoplitlialnios. If some exoplitlialmos was present at the time of 
operation, it increased materially afterward. In every case the 
patients were completely relieved of their symptoms of hyper- 
thyroidism, and the basal metabolic rate was brought to normal or 
below by the surgical removal of the gland. In three of the patients 
the eye change was limited to one eye, in the remainder it was 
bilateral. Conjunctivitis, chemosis and edema of the lids frequently 
accompanied the exophthalmos. The postoperative exophthalmos 
developed with a falling basal metabolic rate, was associated in most 
instances with subnormal metabolism and sometimes with frank 
myxedema, and was not accompanied by any other symptom of 
hyperthyroidism. Thyroid medication or the withholding of it 
seemed to have no effect on the ocular changes. No definite 
explanation is here offered for this apparently paradoxical phenome- 
non though pertinent observations are discussed. 

Since this paper was submitted for publication, three additional 
patients have been observed in the service of Dr. H, M. Richter, 
who have developed increased exophthalmos following operation for 
the relief of hyperthyroidism. They present essentially the same 
characteristics as those described above. 

Note. — I am greatly indebted to Dr. H. M. Richter for the privilege of using his 
material for this report. 
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ACUTE THYROIDITIS. 


By Jacob M. Mora, M.D., 

INSTRUCTOR IN SURGERY, UNIVERSIT.Y OF ILLINOIS, COLLEGE OF MEDICINE, 

CHICAGO, ILL. 

(From the Surgical Service of Dr. H. M. Richter, and the Cook County Hospital, 

Chicago, 111.) 


While acute thjToiditis is ordinarily considered a rare disease, 
there appears to be conflicting evidence as to its frequency. It has 
been observed but twice on the service of Dr. H. M Richter in a 
senes of over 2000 goiter patients, 1000 of whom have been sub- 
jected to operation. It was encountered three times in over 3000 

wSl f the Lahey Clinic.^ I have, however, been able 

to collect 6 cases from the Cook County Hospital from 1921 to 1928 
(where the amount of goiter material is comparatively small), and 
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Hagenbuchi'^ found 43 cases among 45,953 medical and surgical 
admissions to the Basle Clinic during a ten-year period. 

As early as the eighteenth century a number of descriptions of 
purulent and nonpurulent thyroiditis were given by Carron, Walter, 
Hadenus, Conradi and Bischof.® Conradi in 1824 and Bauchet in 
1856, stated that the nonsuppurative type of thyroiditis was the 
primary stage of the purulent type. In 1878, Kocher stated that all 
inflammations of the thjmoid were secondary to other foci and the 
correctness of such views was demonstrated bacteriologically by 
Tavel fourteen years later (1892). In 1895, Mygind, dividing thy- 
roiditis in two classes, the simple and the suppurative, claimed 
that the former was in many instances a distinct disease entity. 
Ewald and von Eiselsberg disclaimed this, but De Quervain shared 
Mygind’s view. Crotti® feels that a bacterial nonpurulent thy- 
roiditis is only a phase of a process whose last act is suppuration. 
This suppurative stage may or may not be reached and we have no 
means of knowing what course a given thyroiditis will take. The 
determining factors are the virulence of the microorganism and the 
defense mechanism of the body. It is well known, however, that 
certain types of thyroiditis do not suppurate, for example, that 
occurring in scarlet fever, measles, parotitis, malaria and acute 
rheumatic fever. 

Etiology.— Acute thyroid inflammation has been found at every 
stage in life. Demme® saw a congenital strumitis in a newborn 
babe; Bmlian’s^ patient was seventy-seven years of age. It occurs 
most commonly, however, between the ages of twenty and forty 
years, and in women more often than in men. Of Robertson’s^® 
96 cases, 52 were women; Burhans^ found in 67 cases, 47 women and 
20 men. Careful study of the available literature reveals the 
striking fact that acute thyroiditis nearly always follows in the wake 
of some acute infectious process, and in the majority of cases this 
infection originates in the upper or lower respiratory tract. Of 
Hagenbuch’s^^ 43 cases, 8 followed influenza, 3 followed pleurisy, 

6 oecurred after Vincent’s angina, and one followed a tooth extrac- 
tion. In 9 other cases, the pneumococcus was the offending organ- 
ism. Beilby® reported 3 cases of acute thyi’oiditis, all of which were 
associated with respiratory tract infection. Of Edward’s^® 4 cases, 
such infection was clearly demonstrable in 3. Clute and Smith^ saw 
a case secondary to influenza; Greenburg’s^® case followed repeated 
attacks of sore throat, and in Bullowa’s® case, chest injury and ton- 
sillitis preceded the acute thyroid inflammation. The latter has 
also occurred after tonsillectomy^® and laryngeal chondritis and 
perichondritis.^’^^ In 3 of the 8 cases forming the basis of this 
report, the respiratory tract lodged the primary focus of infection. 

There are, however, other sources of thyroid inflammation. 
Tourneaux,^^ Bigger and Scribner® and Sabrazes®® have recorded 
cases follovdng tj'phoid fever; the latter collected 16 other cases of 
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typhoid thyroiditis from the literature. Within recent years, the 
French have described several cases due to infection with the 
paratyphoid A and B bacilli-^^-^-^' Seven cases occurring during 
pregnancy^® are recorded. Acute thyroiditis has also followed puer- 
peral fever,^-^^-^® meningitis, septicemia,’-'^'' erysipelas^® and urinary 
tract mfection.26 Janney^® states that in children it may occur 
secondary to measles, mumps, diphtheria, scarlet fever and malaria; 
according to Osier, “ the lesion may occur in the course of smallpox, 
pneumonia and rheumatism. It is interesting to note that one of 
our cases followed an acute biliary-tract infection. Finally, it is 
stated that in Brazil a variety of trypanosomiasis caused by the 
Schizotrypanum cruzi (Chagas) is accompanied by acute thyroiditis. 

Symptoms.—The symptoms are those produced by any acute 
inflammatory process, modified somewhat by the anatomic position 
of the gland. 

Of interest are the symptoms of hyperthyroidism that may 
develop with the acute infection. It was noted seven times in the 
series recorded by Burhans. It has also been noted by Greenburg,^^ 
Funk, iciose^® and Hagenbuch.^’ These symptoms disappear with . 
subsidence of the infection, but may be followed later by symptoms 
of hypothyroidism, due to destruction of the parenchymatous 
elements. Hallberg^® obtained accurate data in 8 cases of non- 
suppurative thyroiditis from the Mayo Clinie, and found that in 7 
of these, myxedema developed. One of our own cases (D. M.), 
began to show symptoms of hypothyroidism five months after the 
thyroid infection. 

Prognosis.— The prognosis in nonsuppurative lesions is good, the 


disease being apparently self-limited with rapid and complete 
healing. In the suppurative cases, the prognosis for recovery is good 
if proper treatment is provided early. In these cases convalescence 
is long, chiefly because of complications'; The latter may include 
rupture of an abscess into some neighboring viscus, edema of the 
larynx, bronchopneumonia, chondritis and perichondritis of the 
laryngeal cartilages. Recurrences have been reported. Hagen- 
buch'^’ reported 2 deaths in 47 cases (4 per cent). In Robertson’s^^ 
series of 96 cases, 2 of 54 nonsuppurative cases died and 9 of the 
41 purulent cases died. Of Burhan’s^ 67 cases, 11 died. 

Treatment. —For the simple inflammatory lesions of the thyroid, 
symptomatic treatment suffices. In specific types of thyroiditis, 
such as those due to typhoid bacillus or the meningococcus, the 
administration of specific curative measures, tj^phoid vaccine, anti- 
meningococcus serum, have been reported of value, probably on 
tbe basis of a foreign-protein reaction. In the suppurative type, 
prompt incision and drainage are indicated. The usual approach 
to the thyroid, by way of a transverse incision, is advocated. If a 
lobe is encountered that contains numerous small abscesses, sub- 
total hemithyroidectomy should^^^ope^ (Clute and Smith). 


102 


MORA: ACUTE THYROIDITIS 


Case Reports. The 8 cases forming the basis of this report are 
presented briefly below: 

Case I. — Mrs. D. M., aged twenty-four years, white, presented herself 
complaining of abdominal pain of one month’s duration, and pain in the 
neck, of twenty-four hours’ duration. A goiter had been present for five 
years. For the preceding two years she had been having digestive dis- 
turbances suggestive of gall-tract disease. Five weeks before admission, a 
severe biliary coHc occurred, followed in a few daj’-s by jaundice, which 
lasted for about a week. Abdominal pain was present intermittently for 
the ensuing month. The day before admission she began to complain of 
pain and stiffness of the neck, had severe chills, and felt feverish. "Wlien 
fh-st seen the temperature was 103° F., the pulse rate 100, and the respira- 
tions 22 per minute. The general appearance was that of an acutelj'" ill 
person. Movements of the neck were restricted in all directions. There 
was exquisite tenderness over the thyroid, most marked over the left lobe, 
which appeared to be somewhat enlarged. There was no evidence of fluc- 
tuation. On palliative treatment, the process subsided and in two weeks 
she was discharged. Three weeks later, her basal metabolic rate was 
—28, the basal pulse 45, and her weight 129 pounds. There were no sub- 
jective symptoms. One month later, a second metabolic rate was —18, 
basal pulse 52, and her weight had increase 2 pounds. A third metabolic 
rate three months later was —17, pulse 56, and her weight had increased 
10 pounds. A large firm left-sided adenoma was now palpable, the right 
lobe being smaller and softer. She was complaining at this time of S3Tnp- 
toms e\’idently of hypothyroidism, and was according!}’- placed on desiccated 
thjToid substance. 

Case II. — Mrs. P. 0., aged twenty-five years, white, stated that she had 
been unaware of any thyroid enlargement until five days before admission, 
when she noticed a painful swelling over the region of the thyroid, more 
marked on the right, and very tender. As far as could be determined, there 
had been no antecedent infection. The temperature was 99.6° F., pulse 
120 and respirations 20. Examination disclosed a very sensitive right-sided 
thjuoid adenoma, with a smaller, softer, less sensitive left lobe. The basal 
metabolic rate was —9.1. The sjTnptoms subsided rapidly on simple 
management, although tenderness over the gland persisted for two weeks. 
One month later the metabolic rate was —1.1. The right lobe at this 
time was smaller, the nodule, however, being easily palpable. 

Case III. — Mrs. R. V., aged twenty-eight years, Avhite, had a goiter for 
nine years. A normal pregnancy had terminated six weeks before admis- 
sion, followed by a normal puerperium. Two weeks before coming under 
observation (four weeks after delivery) the goiter began to enlarge rapidl}'- 
with marked pain and tenderness, headache, insomnia and nervousness. 
On admission her temperature was 101° F., pulse 120, and respirations 20. 
Examination revealed a considerably enlarged, symmetrical, moderatel}’’ 
firm gland, exquisitely tender, hot, and over which the skin was reddened. 
Incision and drainage gave prompt relief, a considerable amount of pus 
being liberated. 

Case IV. — Mrs. E. B., aged thirty-four years, colored, stated that five 
days before admission she had had a sore throat. Three daj’s later she 
noticed swelling and tenderness over the region of the thyroid with “sensa- 
tion of choking.” The temperature and pulse were normal when patient 
was first seen. The left lobe and istlmius of the thyroid were enlarged and 
sensitive. On palliative treatment the condition subsided. 
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Cask V.— Mr. E. K., aged twenty-three years, white, noticed rapid swell- 
ing of neck over the thyroid region five days before admission. For several 
days before this he had been coughing a good deal. Tlie swelling was very 
sensitive, the neck “felt stiff,” and there was some difficulty in swallowing. 
He had not been aware of a goiter. The temperature was 101 ° F., pulse 108, 
and respirations 20. The thyroid was symmetrically enlarged and very 
sensitive. A few diffuse moist rdles were audible over the right lung. The 
condition declined satisfactorily on medical management. 

Case VI.— Mr. F. W., aged thirty-eight years, wlfite, had a goiter for 
twelve years. Two weeks before admission, the right side of the gland 
began to enlarge rapidly and was accompanied by marked tenderness, 
chilliness, and night sweats. The patient thought the swelling was much 
“harder” than it had been, A loss of 25 pounds was said to have occurred 
within the few weeks before being seen. The temperature was 99° F., 
pulse 90, and respirations 24. Examination disclosed a symmetrically 
enlarged thyroid, the right lobe being the size of a small orange, irregular, 
and sensitive over its upper portion. A diagnosis of carcinoma of the thyroid 
was made, but at operation a large abscess of the right lobe was found. 

Case VII. — ^Mr. R. E., aged forty-seven years, colored, observed that 
three days before coming under observation, he had noticed a small but 
painful enlargement of “front of neck,” with difficulty in swallowing, pain ’ 
on moving head, and headache. The temperature was 100° F., pulse 78, 
and respirations 20. The pharynx was markedly injected, and the thyroid 
was diffusely enlarged and definitely sensitive. The condition subsided on 
palliative treatment. 

Case VIII, — Mr, J. W., aged twenty-five years, colored, was convalescing 
from a severe lobar pneumonia. Thirty days after the onset of the pneu- 
monia the temperature rose to 101 ° F., and pain, tenderness and swelling 
were noted over_ the thyroid gland. Fluctuation soon became evident. 
Incision and drainage relieved the patient. Pneumococci were recovered 
from the pus. 

The salient features of the above cases are summarized in the 
accompanying table. 


TABLE I.— SUMMARIZING THE ESSENTIAL DATA IN THE EIGHT CASES 

REPORTED. 


Case. 

I . 

II . 

III 

IV . 

V . 

VI . 

VII 

VIII 


Age. 

Sex. 

Color. 

Previous 

goiter. 

Antecedent 

infection. 

24 

F. 

W. 

+ 

+ 

25 

F. 

AV. 

0 

0 

28 

F. 

W. 

+ 

0 

34 

F. 

C. 

0 

(Pregnancy) 

+ 

23 

M. 

AV. 

0 

+ 

38 

M. 

AV. 

+ 

0 

47 

M. 

C. 

0 

+ 

25 

M. 

C. 

0 

+ 


Type of 
thyroiditis. 

Simple. 

. Simple. 
Suppurative. 

Simple. 

Simple. 

Suppurative. 

Simple. 

Suppurative. 


Summary.— 1. Eight cases of acute thyroiditis are recorded, of 
which 3 were suppurative.^ They occurred mostly in the tliird 
decade, and were equally divided between sex and color. Antecedent 
infection had been present in 5, goiter in 3. 

2. Acute thyroiditis, while occurring infrequently (about 0.1 per 
cent of all goiters) is sufficiently characteristic in its symptomatologv 
to warrant prompt recognition. 
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3. The condition may be suppurative or nonsuppm’ative, and is 
usually secondary to some other infectious process, the site of the 
latter being most commonly in the respiratory tract. 

4. The simple type of acute thyroiditis usually responds to proper 
medical treatment; the suppurative type demands prompt incision 
and drainage. 
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Ophthalmoscopy is becoming more and more important to the 
internist as an aid in diagnosis and prognosis. Relatively little has 
been written, however, on the subject of the examination of the 
ocular fundus in heart disease. In a review of the literature we 
found only two contributions which to us seemed significant. The 
first is in reference to subacute bacterial endocarditis. Jiorder, 
Herrick and others have called attention to the occurrence of 
petechiiE and embolic lesions in the retina in some cases of this 
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disease. The embolic lesions, when properly interpreted, are fairly 
pathognomonic. The other significant observation was first empha- 
sized by O’Hare and Walker, namely, that evidence of preexisting 
hypertension may be seen in the retinal arteries. Later, O’Hare, 
Calhoun and Altnow discussed the frequency of hypertension as a 
cause of “chronic m3mcarditis” and showed again the value of 
retinal signs of hypertension when the blood pressure at the time 
of examination is within normal limits. It seems that no one, how- 
ever, has determined criteria in the fundus for differentiating the 
hj^pertensive and arteriosclerotic types of heart disease. In fact, 
clinicians often consider these two types of heart disease as occurring 
together and do not attempt to separate them. Nevertheless the}^ 
are often distinct. In manj'^ cases in which the heart fails as the 
result of hypertension there is surprisinglj'^ little coronary sclerosis; 
and in cases in which marked coronaiy disease is found there may 
have been coexisting hypertension and the heart ma3'^ be h3q3er- 
trophic, but it is the coronar3'’ sclerosis which has led to the eardiac 
breakdown. It was with the main idea in mind of differentiating 
ophthalmoscopicalb'^ these two ty'^pes of cardiae disease that we 
undertook this stud3^ Also as far as we could ascertain, an exten- 
sive study with reference to changes in the fundi had not been made 
in patients with heart disease who were examined both during the 
course of the illness and at necropsy. 

Changes in Fundi Eelevant to Cardiac Conditions. Before recording 
the results of our stud3^ it will be necessar3’- to describe briefly the 
various tyqjes of pictures in the fundus which we consider to be 
relevant to cardiac conditions, in order that we may refer to these 
tyq^es b3'' name in our later discussion. In giving these descriptions 
we fully appreciate the lack of agreement among ophthalmologists 
in regard to the ty^pes of retinal ‘arteriosclerosis and the forms of 
retinitis which may be associated with them. One of us (Wagener) 
previously has endeavored to classify the various forms of retinal 
arteriosclerosis.® 

Retinal Arteriosclerosis. In this group of 137 cases, the retinal 
arteriosclerosis observed clinically was of two types, designated as 
the h3q3ertension type and the senile type. Sclerosis of the retinal 
arteries (which are, of course, arterioles) of the hypertension type 
is characterized by generalized constriction of the caliber of the 
arteries with exaggeration of tlie arterial reflex stripe, irregularities 
in the lumen of the arteries, and arteriovenous compression (Fig. 1 ). 
The grading of the degree of sclerosis on a basis of 1 to 4 is estimated 
largely from the number and degree of the irregularities in the lumens 
of the arteries and partb’’ from tlie severity'^ of the generalized 
arterial constriction and the arteriovenous compression (Fig. 2 ). 
Retinal arteriosclerosis of the senile tyT^e is characterized 63'' general- 
ized reduction in tlie caliber of the retinal arteries without actual 
constriction and with dulling or loss instead of exaggeration of the 
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arterial reflex stripe (Fig. 3). There is slight, if any, irreguWity 
in the lumen of the arteries and no arteriovenous compression. This 
type of sclerosis is usually mild, and is recognizable only after con- 
siderable experience. 

Retinitis. Varieties of retinitis met with in this series of cases are 
found only in association with retinal arteriosclerosis of the hyper- 
tension type. The retinitis of severe benign hypertension is char- 
acterized by scattered cotton-wool patches and hemorrhages, and 
mild, more or less generalized, edema of the retina, in which in the 
later stages powdery, punctate, white exudates may appear (Fig. 4). 
In the retinitis of malignant hypertension, to this picture is added 
edema of the disk which may vary in degree from mere hyperemia 
and marginal blurring to an elevation of several diopters (Fig. 5). 
The edema of the retina is usually, but not necessarily, more exten- 
sive than in the retinitis of benign hypertension, and punctate 
exudates of residual edema are, therefore, more commonly seen and 
may be of sufficient number in the maeular region to forni a more 
or less complete macular star. The retinitis of malignant hyper- 
tension has been more fully considered in a paper by Keith, Wagener 
and Kernohan. 

Retinal Petechice and Embolic Lesions. The retinal petechise some- 
times seen in subacute bacterial endocarditis, like those in the con- 
junctiva, are rounded and have a small, yellowish-white nucleus or 
center. As noted by Moore, other types of hemorrhages may.be 
found; they may be flame-shaped, perivascular and subhyaloid in 
type. , Some of the hemorrhages are no doubt dependent on the 
associated secondary anemia. In one of our patients retinitis was 
present which could not be distinguished from that seen in pernic- 
ious anemia. Another patient, who is not included in this series, 
slmwed retinitis with papilledema similar to that described by 
Falconer and probably allied in nature and origin to the septic 
retinitis of Roth. We interpret as embolic ischemic lesions certain 
isolated, grayish-white patches in the retina and choroid. We have 
seen these alone and also associated with typical petechise. One of 
our patients had scattered areas of choroidal atrophy and pigmen- 
tation which may have been the late result of emboli in the cho- 
roidal arteries. Another who did not come to necropsy had a non- 
se])tic embolus of the central artery of the retina. 

Cardiac Conditions Concerned. This report is based on the study 
of the ocular fundi in 13 1 cases of cardiac disease. These cases were 
classified as follows: 

Chronic endocarditis (rlicumatic) 

Subacute bacterial endocarditis 
Syidiilitic aortitis and endocarditis . 

-•Vdenomatous goiter with tliyrotoxicosis 

Exophthalmic goiter 

Hypertension 

Coronary sclerosis 

Mixed types 

Indeterminate .... 


31 
8 
6 

10 

6 

32 
25 
11 

8 
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Necropsj'^ was performed in all of the cases, so that the diagnosis 
of the type of heart disease was as accurate as is possible in a com- 
bined study of the clinical course and the pathologic anatomy in 
each case. The dominant etiologic factor was used as the basis of 
classifying the cases. Certain qualifications must be noted regard- 
ing this classification. In the 32 cases listed as hypertension* there 
was no other known factor which might cause the cardiac failure. 
The degree of coronary sclerosis in all of these cases was graded less 
than 3. In placing cases in the group of coronary sclerosis, the 
degree of sclerosis of the coronary arteries was the deciding factor; 
they all showed sclerosis of these vessels graded 3 or 4. A large 
number of tliese patients, however, had had hypertension, but the 
marked degree of coronary sclerosis was considered the important 
feature in the cardiac failure. In tlie group of chronic endocarditis 
some of the patients had hypertension, but the endocarditis appar- 
ently was the more important factor. The same was true in the 
groups made up of patients with goiter. The group of mixed types 
included those cases which showed tnm or more factors relevant to 
the cardiac failure, no one of which could be determined as the dom- 
inant factor. 

Chronic Endocarditis {Rheumatic). Of the 31 cases in this group 
there were sixteen men and fifteen women. The youngest patient 
was aged twenty-one years, the oldest, seventy-seven, and the 
average age was fifty-four. There were 16 cases of mitral endocar- 
ditis, 7 cases of combined mitral and aortic endocarditis, 4 cases 
of aortic endocarditis, 1 case of combined mitral, aortic and tri- 
cuspid endocarditis, and 1 case of tricuspid endocarditis. In 17 
cases, cardiac failure alone was the cause of death and in 14 cases 
cardiac weakness was definitely contributory. The fundi were 
normal in 19 and showed changes in 12; 2 of the 12 had inactive 
inflammatory lesions. One showed merely spontaneous arterial 
pulsation, due to aortic regurgitation. Another had retinitis of 
glomerulonephritis and a fiftli had choroidal arteriosclerosis. Seven 
cases had retinal arteriosclerosis, of which 3 were of the hyperten- 
sion type and 4 of the senile type. 

Subacute Bacterial Endocarditis. Of the 8 cases 3 were males and 
5 were females. The youngest patient was aged eleven years, the 
oldest, fifty-eight, and the average age was thirty-one and five- 
tenths years. Death was due to septicemia in all cases. Tlrree had 
renal lesions, one had cerebral infarcts and meningitis and one had 
bronchopneumonia. The fundi were normal in 4- cases. One of the 
4 cases with lesions in the fundus showed choroidal scars possibly 
of embolic origin. Another had retinitis of anemia. Two had 
embolic ischemic lesions. This type of lesion is of great diagnostic 
importance if properly interpreted. Petechias were not observed 

* Blood pressure of 160 S 3 "stolic and 90 diastolic was arbitrarily chosen as the 
upper limit of normal. 







Fig. 5. — Retinitis of malignant hypertension. 




OPHTIiALMOSCOPIC SIGNS IN DISEASE OF THE HEART 109 

in any of these cases but we have noted them in other cases. When 
present in cases of septicemia, they are of considerable diagnostic 

importance. _ ^ . j 

Syphilitic A^ovtitis dTid ETidocciTditis* Of tli6 6 C3;S6S 4 were ixiGn Rnd. 
2 were women. The youngest patient was aged thirty-one years, the 
oldest, fifty-two, and the average age was thirty-nine. The clinical 
course of all of these cases was that of pure* cardiac failure. Only 
one had changes in the fundi and they were merely those of old 
choroiditis. Cases of aortic regurgitation often show arterial pulsa- 
tion in the retina, but this is not of real diagnostic value, since the 
other signs of regurgitation usually are quite prominent. The 
pulsation probably denotes only a high pulse pressure. 

Adenomatous Goiter with Thyrotoxicosis. These 10 patients all 
had definite symptoms of cardiac injury. One died of cardiac 
decompensation and 9 died after operation on the thyroid gland, 
apparently from cardiac failure. There were 2 men and 8 women. 
The youngest patient was aged thirty-five years, the oldest, sixty- 
eight, and the average age was fifty-seven. The fundi showed 
changes in one case; in this case there was mild senile fibrosis of 
the retinal arteries. 

Exophthalmic Goiter. Six cases had evidence of cardiac injury. 
All were women. The youngest patient was aged forty-three years, 
the oldest, sixty, and the average age was fifty-one. Two died of 
pure cardiac failure. Four died after operation on the thyroid gland. 
The fundi were normal in 3 cases. In 1 case there was slight 
choroidal degeneration with mild sclerosis of the choroidal vessels. 
Another case showed postinflammatory choroidal lesions. One 
case showed a mild degree of sclerosis of the retinal arteries of hyper- 
tension type. 

Hypertension. This group consisted of 32 cases of both benign 
and malignant types, of which 14 were males and 18 females. The 
youngest patient was aged thirty years, the oldest, sixty-nine and 
the average age was fifty-six. Twenty-five patients died of cardiac 
decompensation or cardiac decompensation associated with uremia, 
4 of hemiplegia, 2 after operations, and 1 patient died after an 
accident. In 31 cases the fundi showed sclerosis of the retinal 
arteries of hypertension type. In addition to this change, 17 showed 
retinitis, 11 being of the malignant type and 6 of, the benign type. 
In 3 other cases there were a few areas of hemorrhage in the retina. 
The degree of severity of the retinal changes was listed as follows: 
9 graded 1, 13 graded 2, and 9 graded 3. 

Coronary Sclerosis. Twenty-five cases were classified in this 
group. Twenty were men and 5 women. The youngest patient 
was aged forty-five years, the oldest, eighty-two, and the average 
age was sixty-one and five-tenths years. Nineteen deaths were 
due to causes purely cardiac, either congestive or anginal, and 6 
patients died after operations. The fundi were negative in 2 cases. 
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In one other case sclerosis of the choroidal vessels only was present. 
There were 7 cases in which the fundus changes were classified as 
senile sclerosis of the retinal arteries, 10 classified as retinal arterio- 
sclerosis of h\T)ertension type and 5 not classified. These unclassi- 
fied cases were, however, of one or the other of these two types of 
retinal arteriosclerosis. The degree of change in the senile type was 
graded 1 in all. In -the cases with signs of hypertension 3 were 
graded 1, 5, graded 2, and 2, graded 3; none had retinitis, but 2 
had some areas of hemorrhage. Of those not classified as to type 
of sclerosis, there were 2 graded 4 and 3 graded 2. 

Mixed Types. There were 11 cases in which two or more factors 
were present which were of importance in the cardiac failure, no one 
of which could be considered of greater importance than the others. 
Two were men and 9 women. The 3 mungest patient was aged thirty- 
se^'^en j^ears, the oldest seventy-three, and the average age was 
fifty-nine. Six patients died of cardiac failure, 2 died of uremia, 2 
died after apoplex}^ and 1 patient died with pneumonia. In 3 cases, 
hj’perthjToidism due to toxic adenoma and hypertension were 
present; in 2 exophthalmic goiter and hypertension coexisted; in 2 
there was hyperthyroidism due to toxic adenoma, hypertension and 
coronary' sclerosis; in 1 case the combination of toxic adenomatous 
goiter with hypertension and endocarditis was noted ; in one hyper- 
tension and endocarditis, in one hypertension, coronary' sclerosis 
and endocarditis, and in one malignant hypertension and syphilitic 
aortitis and endocarditis. The fundi were normal in 2 cases. In 
the other 9 there was sclerosis of the retinal arteries, either of hyper- 
tension or senile type, with benign retinitis in 1 case and malignant - 
retinitis in 1. 

Indeterminate Types. Of the 8 cases in which a causal factor 
was not established there were 5 men and 3 women. The y'oungest 
patient was aged forty-two y'ears, the oldest, seventy, and the 
average age was fifty-seven. All died of cardiac failure alone except 
one who had pernicious anemia. The fundi did not show changes 
in 6 cases. In 1 of the other 2 (the case with pernicious anemia) 
there was retinitis of severe anemia, and in the other there was mild 
sclerosis of the retinal arteries of hypertension type. In the latter 
case the blood pressure was only' 142 sy'stolic and 76 diastolic, but 
the heart weighed 635 gm. (normal weight estimated at 250 gm.). 

Changes in Fundi Significant of Particular Cardiac States. The 
only' types of changes in the fundi which were of significance in the 
estimation of the cardiac status in these 137 cases of heart disease 
were, then, the embolic lesions in subacute bacterial endocarditis, 
and the sclerosis of tlie retinal arteries either of the hypertension or 
senile type and with or without retinitis. The embolic lesions of 
subacute bacterial endocarditis constituted the only' specific changes 
in the various types of heart disease as far as diagnosis was concerned. 
This point having been established, we desired to know what was 
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the significance of the two of retinal arteriosclerosis, the lyper- 
tension and the senile type, and what the association of retinitis. 

with the hypertension tjTie denoted . i 

Of the 137 cases of heart disease, 72 showed sclerosis ot the I’ctinal 
vessels of one or the other of the two t^npes. There were 52 c assified 
as the hypertension type, 13 as the senile type, and 7 unclassified 
as to type. Nineteen of the cases with sclerosis of the hypertension 
type showed retinitis. The distribution of the retinal arteriosclerosis 
and the retinitis of hypertension in the different groups of cardiac 
disease is shown in the tabulation. j 

Retinal Arteriosclerosis in Heart Disease in General. Vt tfie 52 
cases in which there was retinal arteriosclerosis of hypertension type 
50 were cases of hypertension. In the other 2, the hearts were large 
and hypertension had probably been present at some tune. On the 
other hand, there were 6 cases of the 137 in which there was hyper- 
tension but in which the fundi appeared normal. Of the 13 cases in 
which there was retinal arteriosclerosis of the senile typej 12 were 
cases of hypertension, and the other case was a case of coronary 
sclerosis in which the heart weighed 540 gm., so that it may be 
assumed that hypertension had been present at one time. In the 
7 cases in which the type of sclerosis was not classified, hypertension 
was present in all. Therefore, in all but 3 of the cases in which 
retinal arteriosclerosis of either hypertension or senile type was 
found, hypertension was present, and in these 3 there was reason 
to believe that hypertension had at one time existed. This sug- 
gested that either type of retinal arteriosclerosis is equally indica- 
tive of the presence of hypertension. 


INCIDENCE OF RETINAL ARTERIOSCLEROSIS AND OF THE RETINITIS OF 
HYPERTENSION IN THE DIFFERENT GROUPS OF HEART DISEASE IN 
WHICH THEY OCCURRED. 


Classification of cardiac 
disease. 

Cases. 

Retinal 
arteriosclero- 
sis of 

hypertension 

type. 

Retinitis of 
hypertension. 

Retinal 
arteriosclero- 
sis of 

senile type. 

Retinal ar- 
teriosclerosis 
unclassified 
as to type. 

Chronic endocarditis 

31 

3 


4 


Adenomatous goiter 

10 



1 


Exophthalmic goiter 

6 

1 




Hypertension 

32 

31 

17 



Coronary sclerosis . 

26 

10 


7 

5 

Mixed ty)5es .... 

11 

6 

2 

1 

2 

Indeterminate 

S 

1 




Total .... 

123 

j 52 

1 

19 

13 

7 


The question naturally arose as to the significance of the senile 
and hypertension types of retinal arteriosclerosis. Attention first 
was directed to the senile type. Four patients were in the endocar- 
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ditis group and one in the group of toxic adenomatous goiter. Con- 
sidering the 4 cases in the endocarditis group in which this type of 
retinal arteriosclerosis existed all the patients were aged more than 
sixty-nine years and the hypertension was not severe in any cases 
at the time of examination. The 1 patient in the group with toxic 
adenomatous goiter was aged sixty-eight years and the hyperten- 
sion was mild at the time of examination. The hearts of 4 of these 
5 cases were only mildly or moderately hypertrophied; marked 
hypertrophy was present in only one case, which was a case of 
aortic stenosis. Scleroses of the coronary arteries were not graded 
more than 2 in any case. In the 7 cases with this type of fundus 
picture in the group of coronary sclerosis the average age was sixty- 
five years and the degree of hypertension was not great at the time 
of examination. The coronaries were sclerosed, graded 3 to 4 in 
all. Only two of the hearts weighed more than 600 gm. In the one 
case in the group of mixed types the patient was aged seventy-three 
years, the hypertension was of only moderate severity and the coro- 
nary vessels were sclerotic, graded 3; the heart weighed 505 gm. 
In all cases, therefore, showing the senile type of retinal arterio- 
sclerosis the average age was sixty-nine years and the hypertension 
apparently was mild. The degree of retinal arteriosclerosis was 
graded 1 in all but 3 cases, which were graded 2. 

Turning next to a consideration of the 52 cases of all groups 
showing the hypertension type of retinal arteriosclerosis we found 
the average age to be fifty-six years; the hypertension was, on the 
whole, more severe, and the hearts were, as a rule, much more hyper- 
trophied. Only 3 did not have hypertension at the time of exami- 
nation. In 19 the sclerosis was graded 1, in 21, graded 2, and in 12 
graded 3. There were 7 with the retinitis of benign hypertension, 12 
with the retinitis of malignant hypertension and 7 with a few areas 
of retinal hemorrhage. All of those with retinitis had severe eardiac 
disease, apparently due mainly to the hypertension, and all of those 
with the malignant type had evidence of renal injury in addition to 
cardiac injury. 

Retinal Arteriosclerosis in Heart Disease Due to Hypertension and 
Coronary Sclerosis. Surveying next only the two groups of eardiac 
disease due to hypertension and coronary sclerosis it was noted 
that the average age of those in each group with retinal arterio- 
sclerosis of hypertension type was fifty-six years and the average 
age of those with retinal arteriosclerosis of senile type was sixty-five. 
The senile type occurred, however, only in the group of coronary 
sclerosis. The cases in the group of eoronary sclerosis with the 
senile type of change showed evidence of a milder type of hyper- 
tension, either in lie degree of hypertension or in the degree of 
hypertrophy of the heart. 

Attention must be called to the 6 cases of the 137 in which hyper- 
tension was present without the presence of retinal arteriosclerosis 
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of either the hypertension or the senile type. Two of these were 
cases of exophthalmic goiter, 2 were cases of chronic endocarditis, 
1 was a case of toxic adenomatous goiter with chronic endocarditis 
and hypertension, and one was a case of toxic adenomatous goiter 
with hypertension. In the first 2 cases the hypertension was mild 
and the hearts were only moderately hypertrophied, but in the otlier 
4 cases the hypertension was fairly severe in all, although the hearts 
were not greatly hypertrophied. In 1 of the latter, the hyper- 
tension was of ten years’ known duration. 

Summary. A series of 137 patients with heart disease who had 
had their ocular fundi examined and who came to necropsy was 
studied to determine the value of ophtlialmoscopy in the diagnosis 
and prognosis of heart disease. The series included a fairly repre- 
sentative group of each of the main types of heart disease. 

Only three types of changes in the fundi relevant to the cardiac 
disease were observed, and only one of these was pathognomonic; 
namely, the embolic lesions in subacute bacterial endocarditis. 
These lesions, however, are diflSicult of interpretation by those 
unfamiliar with the picture. The other two types of changes, 
although not pathognomonic of heart disease, are of value in diag- 
nosis and prognosis. These are the two main types of retinal arterio- 
sclerosis, the hypertension type, with or without associated retinitis 
and the senile type, both of which are found in association with 
hypertension. 

When retinal arteriosclerosis of hypertension type is found, it 
always signifies that hypertension is present or has been present, 
a fact which has been amply shown by other authors. On the other 
hand, the absence of this fundus picture does not exclude hyper- 
tension, since the retinal changes are not found in a small percentage 
of cases. If they are present in a patient with heart disease, less 
than sixty years of age, who does not have otlier evident cause for 
such disease, hypertension may be assumed to be the cause. If in 
addition to the retinal arteriosclerosis retinitis of the hjTpertension 
type is present, hypertension is always the most important factor 
in the cardiac disease; and the course of tliis disease is likely to be 
more rapid and severe than in cases in which retinal arteriosclerosis 
alone is present. If, however, retinal arteriosclerosis of hyperten- 
sion type without retinitis is present in patients old enough to be 
the subject of severe coronary sclerosis, the existence of this type 
of fundus picture indicates only that hjqiertension is or has been 
present. One must rely in such cases on the sj^mptoms for the inter- 
pretation of the degree of sclerosis of the coronary arteries. 

Retinal arteriosclerosis of senile type occurs in older persons 
aged^more than sixty, usually with hypertension. The hypertenr 
sion in such cases usually is not severe, and if cardiac disease exists, 
the hypertension may be excluded as the important causal factor 
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and severe coronary sclerosis may be assumed to be present. Stated 
otherwise, if an older person Avitli cardiac disease and hypertension 
but without evidence of toxic goiter or endocarditis, .has retinal 
arteriosclerosis of the senile type he probably’- has severe coronary 
sclerosis. On the other hand, in such a person the presence of the 
hypertension type of retinal arteriosclerosis does not alloAV one to 
exclude the existence of serious coronary sclerosis. We may assume, 
then, tliat persons AAdio live long enough with hypertension for a 
pathologic degree of coronary sclerosis to develop, or whose cardio- 
vascular system has accommodated sufficiently to the hypertension 
to allow of a longer span of life, have had a milder degree of arteriolar 
disease and probabl^y have been originally endowed with a more 
potentiallj'’ flexible coronary circulation. It is probable that Avhat 
Ave designate as retinal arteriosclerosis of the senile type is the 
resultant of a longer standing but milder hypertension. On the 
whole, we have found that the patients in the group of coronary 
sclerosis haA'-e milder hypertensive disease than those in the hyper- 
tension group, irrespective of AAdiether the retinal arteriosclerosis is 
of the hypertension or of the senile type. 

Conclusions. 1. In this study about 90 per cent of patients Avith 
heart disease Avho have h3^pertension shoAv some degree of retinal 
arteriosclerosis. 

2. About 96 per cent of patients Avith heart disease due to hyper- 
tension alone shoAV retinal arteriosclerosis of the hj^pertension-type. 

3. About 92 per cent of patients with heart disease due mainly to 
coronary sclerosis have retinal arteriosclerosis of either the hyper- 
tension or the senile type. 

4. In anj'^ case of heart disease in which there is retinal arterio- 
sclerosis of either tlie hypertension or the senile type, therefore, 
hj^pertension or coronar^^ sclerosis maj^ be of importance in reference 
to the cardiac failure. Conversely, in any case of heart disease in 
whieh retinal arteriosclerosis is not present the heart disease is 
usually not due to either hjqDertension or coronarj'- sclerosis. 

5. If a patient with cardiac disease and hypertension, and with- 
out eAudence of toxic goiter or endocarditis, has retinal arteriosclero- 
sis of the senile type, he probablj^ has coronary'’ sclerosis of severe 
degree. 

6. The presence of retinitis, of benign or malignant hj'^pertension 
tj^e, in heart disease indicates severe arteriolar disease due to 
hypertension and Avarrants a more serious prognosis than the same 
grade of retinal arteriosclerosis alone. 

7. Ophthalmoscopic examination jdelds negative results in cases 
of heart disease imless the heart disease is due to or associated with 
hj’pertension or coronary'" sclerosis, or subacute bacterial endocar- 
ditis. 

8. In subacute bacterial endocarditis, the presence of embolic 
lesions or petechise in the retina is practically pathognomonic. 
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BRUCELLA ABORTUS IN MILK SUPPLY AS A SOURCE OF 
AGGLUTININS IN HUMAN SERA. 

By Merrill J. King, M.D., 

DIRECTOR HEGEMAN RESEARCH LABORATORY, METROPOLITAN LIFE INSURANCE COMPANY 
SANATORIUM AND FELLOW IN BACTERIOLOGY, HARVARD MEDICAL SCHOOL, 

AND 

Dorothy W. Caldwell, M.S., 

BACTERIOLOGIST HEGEMAN RESEARCH LABORATORY, METROPOLITAN LIFE INSURANCE 

COMPANY SANATORIUM, 

MOUNT MCGREGOR, NEW YORK. 

The report of Evans, in 1918, of the close relationship between 
Brucdla melitensis and Brucella abortus renewed interest in the 
possibility of human infection with the Bang bacillus. Brucella 
abortus was first isolated from a human source in 1924 by Keefer. 
In the following years cases of Brucella abortus infection of bovine 
origin have been reported from various parts of this country as well 
as from Europe and Africa. In 1926, Moore and Carpenter reported 
12 cases from New T ork; Huddleson, 6 from Michigan; and Dickson, 
one case from California. In 1927, Belyea reported one case from 
Washington; Hull and Black, 4 cases from Illinois; Gilbert and Cole- 
man, 15 cases from New York; and Evans summarizes 20 cases from 
different parts of the United States but includes porcine as well as 
bovine infection. Among the cases reported in 1928 are 83 by 
Hardy from Iowa; 7 by Sensenich and Giordano from Indiana; and 
one by Scott and^ Saphir from Ohio; McAlpine and Mickle, and 
others, reiDort evidence of infection in Connecticut; and Kern 
leports one case from Pennsylvania and one from Virginia and 
summarizes some of the cases previously reported. 
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The diagnosis in July, 1926, of a case of undulant fever at the 
Metropolitan Life Insurance Company Sanatorium at Mount 
McGregor led to a study of the herd supplying the sanatorium with 
milk, and later to a study of the sanatorium patients. Agglutina- 
tion tests for Brucella abortus were made on the blood serum from 
each patient admitted; the sera of the cows were tested for aggluti- 
nins at intervals of from two to five months and their milk was inoc- 
ulated into guinea pigs for the detection of Brucella abortus. 

The sanatorium, maintained for disabled employees of the company 
forms an isolated community on Mount McGregor. Grade A raw 
milk is supplied from one of the company farms in the valley nearby. 
The dairy is well equipped and handled and the milk counts seldom 
exceed 500 bacterial colonies per cubic centimeter. According to 
accepted bacteriologic standards, the patients receive raw milk of 
exceptionally high quality. 

Studies on the Herd. Agglutination tests were done every two 
months for the first six months and then at intervals of from three to 
five months, making a total of nine tests. For the testing, serum 
dilutions of 1 to 60, 1 to 120, 1 to 180 and 1 to 540 are used and 
agglutination at 1 to 120 is considered evidence that the animal is 
infected, while agglutination at 1 to 60 is suggestive of infection. Of 
the sera of 151 cows bled in December, 1926, 56 agglutinated at 
1 to 120 or higher, and 26 at 1 to 60, while 69 did not agglutinate 
Brucella abortus No. 80. In September, 1928, 118 cows were bled; 
37 showed agglutinins in serum dilutions of 1 to 120 or higher, 10 in 
1 to 60, while 71 were negative. 

Cultm’al studies were made on the blood of all the cows in the 
herd and on the urine of five infected cows. We were unable to 
isolate Brucella abortus from any of this material. 

Studies on the Milk. A sample of the milk from each cow is inocu- 
lated intraperitoneally into at least one guinea pig. Six weeks 
later the guinea pigs are killed and carefully autopsied. The spleen 
is removed aseptically and cultured on serum agar in an atmosphere 
of 10 per cent CO 2 . Abortus infection is evidenced by the enlarge- 
ment of the spleen with the formation of tubercle-like lesions, the 
presence of small necrotic foci — 1 to 2 mm. in diameter— in the 
liver, abscess formation in the epididymis, and sometimes by joint 
involvement. The blood sera of infected guinea pigs agglutinate 
Brucella abortus No. 80 in dilutions of 1 to 135 or higher and the 
spleen cultiues are invariably positive. 

The milk from each cow in the herd is thus studied at frequent 
intervals. From milk samples of 24 cows we have obtained cultiues 
of Brucella abortus. Twenty-three of these animals had serum 
titres of 1 to 120 or higher. The twenty-fourth cow possessed no 
agglutinins in her serum at the time of the first, and of the second 
positive milk culture. Later her serum gave partial agglutination 
at 1 to 120. This is the only cow in this herd whose milk showed 
evidence of infection before agglutinins appeared in her blood serum. 
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Although we have never been able to obtain Brucella abortus from 
the milk of cows whose serum titre is 1 to 60, neither have we been 
able to recover this organism from the milk of 33 of the 56 cows with 
titres of 1 to 120 or more. Eleven of these animals whose milk was 
not infected, had agglutinin titres ranging from 1 to 1000 to 1 to 
32,000. Therefore, a high serum titre does not necessarily indicate 
that a cow is discharging Brucella abortus in her milk. 

We have always obtained positive cultures from the milk of a few 
of the cows. With 'many of the infected cows, however, at least one 
milk sample has failed to infect guinea pigs. This suggests that the 
organisms may be present in very small numbers or that they are 
not being continuously discharged into the milk. 

Studies on the Patients. Dilutions of 1 to 15, 1 to 45 and 1 to 135 
are used routinely on human sera and an agglutination at 1 to 15 is 
considered significant. 

During a period of a little less than two years, we have studied the 
blood sera of 851 patients and 155 staff members for agglutinins. 
Ninety-one or 9 per cent of these agglutinated Brucella abortus No, 
SO in dilutions of 1 to 15 or higher. Twenty-four of the 91 had 
titres varying from 1 to 45 to 1 to 3200. In some instances the 
agglutinins persisted in the blood from six to eighteen months. 

The patients, all adults, come from cities in all parts of the United 
States and Canada, although the majority are from the Home Office 
of the Company in New York City. Forty-four, or 48 per cent, of 
the patients had diagnoses of tuberculosis; 10, chi’onic tonsillitis or 
sinusitis; and 6, ulcerative conditions of the intestinal tract; while the 
remainder suffered from various diseases. 

Milk forms an important part of the sanatorium diet, and the 
patients, because of pre-existing illness, were doubtless very sus- 
ceptible to the abortus infection of the milk supply. The staff 
members for the most part had no clinical symptoms at the time of 
their positive agglutination but it is of interest that this portion of 
the staff find sanatorium life expedient ’or desirable if they are to 
work at all. 

In a few cases, symptoms of undulant fever were very apparent. 
The patients were confined to bed, gave agglutination titres of 1 to 
1200 or liigher and had a leukopenia with a relative lymphocytosis. 

One case is of particular interest clinically. The patient had 
severe pains in the lumbar region and his temperature ranged from 
98.6° to 103.6° P._ Since he had a history of tuberculosis, Pott’s 
disease was for a time suspected. Later his symptoms were found 
to be^ due to Brucella abortus infection which was apparently local- 
ized in the paravertebral lymph nodes. The leukocyte count was 
5200 with 5 ( per cent polymorphonuclears, 29 per cent lymphocytes 
and 13 per cent mononuclears. The first blood sample, taken shortly 
after the onset of symptoms, agglutinated Brucella abortus No. 80 
at 1 to 45. Other samples were taken at three- to five-day intervals, 
uglier serum titre was obtained with each successive specimen 
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but the blood cultures were negative. Blood collected twelve days 
after the first sample had a serum titre of 1 to 1440 and from it 
Brucella abortus “was isolated by culture and by guinea-pig inocula- 
tion. Agglutinin absorption tests demonstrated the organism to be 
the abortus 'S'^ariety of Brucella melitensis. This culture produced 
abortion when inoculated bj^ Carpenter into the mammary duct of 
a pregnant heifer. 

One patient from Maine was referred to the sanatorium because of 
suspected incipient tuberculosis; this diagnosis ‘was not confii-med 
but he was found to be suffering from undulant fever. He had then 
been ill for several months and had a serum titre of 1 to 3200. We 
were unable to isolate Brucella abortus from his blood. The 
leukocyte count of this patient, Mr. L., and of two other typical 
cases of undulant fever are tabulated below. 


Patients. 

Serum 

titre. 

Total 

leukocytes. 

Per cent 
polymorpho- 
nuclears. • 

Per cent 
lympho- 
cytes. 

Per cent 
mono- 
nuclears. 

Mr. L. . . 

. 3200 

7800 

35 

54 

9 

lAIiss C. . 

. 480 

5700 

25 

68 

7 

Mr. J. . . 

. 1280 

5800 

42.5 

47 

9.5 


The majority of the patients had very mild symptoms whieh were 
usually referred to manifestations of other diseases. Undulant 
fever as an entity was seldom recognized by the elinieian and the 
evidence of the agglutination test was frequently the outstanding 
indication of abortus infection. The majority of the staff, even 
those with titres of 1 to 45 or higher, went about their work either 
asymptomatic or attributing their symptoms to some more obvious 
cause. In fact, several of the bloods from staff members were taken 
primarily because of interest in other serological tests and infection 
with Brucella abortus was entirely unsuspected. 

Blood samples were routinely taken from the patients during their 
first week of residence. Agglutinins were frequently present in the 
serum at this time, although in some instances they were produced 
rather sIowIjl the initial negative finding being followed after some 
months by a positive one. One staff member was negative when 
first tested but nine months later his serum agglutinated at 1 to 45 
and this titre has persisted for over a year. 

From November 29, 1926, to November 17, 1927, the sera of 510 
patients and 89 staff members Avere tested and 82 of these contained 
agglutinins. SeA’'enty-one of the 82 sera AA’^ere from patients and 11 
Avere from staff members. By the end of this period, the coaa^s 
producing infected milk had been segregated. 

From NoA'^ember 18, 1927, to June 16, 1928, no sera which agglu- 
tinated eAmn in a dilution of 1 to 15 AA-ere obtained from the 228 new 
patients admitted nor from the 42 additional staff members tested, 
although many of the earlier cases maintained fair titres. During 
tliis period of seA'^en months, the guinea-pig inoculations indicated 
that the milk was free from abortus organisms. 
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From June 27, 1928, to November 1, 1928, sera from 113 new 
patients and 24 staff members were examined and agglutinins were 
present in 9 of these. These findings indicated that the^ milk 
was again infected. There was in the herd one young cow with an 
agglutinin titre of 1 to 2000. Her milk had failed to infect guinea 
pigs at the beginning and at the middle of this, her first, lactation 
period . A guinea pig inoculated with a third sample showed that she 
was discharging Brucella abortus in her milk. According to our 
records, the other cows whose milk was used raw, were all producing 
abortus-free milk and this one animal was doubtless responsible for 
the production of agglutinins in the sera of some of the new patients. 

Discussion. We have submitted data indicating that the inges- 
tion of raw milk infected with Brucella abortus produces agglutinins 
and causes undulant fever in man. When this study was begun in 
1926, we were aware of the presence of infectious abortion in our 
dairy herd but we had no evidence that the milk might be a menace 
to the health of the sanatorium patients and staff. In fact, when 
we instituted routine agglutination tests for Brucella abortus, we 
expected that some of our patients, like Mr. L., might be coming to 
us already ill with undiagnosed undulant fever. Hence agglutina- 
tion tests were done routinely within a week of admittance to the 
sanatorium and comparatively few of the patients were tested after 
longer residence. It is surprising, perhaps, that agglutinins were 
produced so promptly after drinking infected milk, but this has been 
verified by the unpublished results of our feeding experiments with 
monkeys. Ej^re reports that agglutinins frequently appear in the . 
blood of Malta fever patients by the fifth day and sometimes earlier. 

The patients were all from cities or towns and, as a rule, had not 
drunk raw milk until they came to the sanatorium where it became 
an important part of their diet. In the majority of instances, the 
symptoms were mild or attributed to manifestations of other diseases 
and undulant fever would not have been recognized if routine 
agglutination tests had not been made. This study indicates that 
the presence of agglutinins in human sera, even in low dilutions, is 
due to infection with Brucella abortus. ^Wien the sanatorium 
patients were all consuming raw infected milk, only a portion of' 
them developed agglutinins for Brucella abortus and when there 
was no Brucella abortus infection of the milk, agglutinins were not 
produced in the sera of the patients. 

Goats have never been kept on any of the company farms nor are 
they kept on any of the adjacent farms. 

Swine are kept on one of the group of Metropolitan Life Insurance 
Company farms but not upon the dairy farm and the swineherds - 
liave no contact with tlie dairy or with the cattle. All milk fed 

to the pigs IS pasteurized. There is no history of contagious abortion 
m me swine. 

The e^udence in this study, and especially the correlation between 
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the periods of Brucella abortus infection of the milk supply and the 
appearance of agglutinins in the sera of the patients, indicate a 
bovine rather than a porcine origin of our cases. Carpenter and 
King in their summary of 155 reported cases of undulant fever fin d 
that only 7 had any possible contact with swine. Hardj'^ in his 
report of 83 cases in Iowa states that 11 of the infections were 
acquired from swine. 

The similarity between Malta fever and infection with Brucella 
abortus has been discussed at length by Evans and others. Brucella 
melitensis and Brucella abortus are morphologically and biologically 
similar but may be differentiated by means of the agglutinin absorp- 
tion test. Clinically, the two diseases are quite similar but Brucella 
abortus infection is usually less severe than infection with Brucella 
melitensis although there are many mild ambulatory cases of the 
latter on record, some without subjective symptoms. It is said that 
Malta fever is seldom recognized in its early stages, even in countries 
where it is known to be endemic, and the same appears to be true 
regarding Brucella abortus infection in the United States. Shaw 
isolated Brucella melitensis from 10 of 22 apparently healthy 
dock hands in Malta. Carpenter reports Brucella abortus from . 
the blood of a patient with an agglutinin titre as low as 1 to 5 
and has obtained the organism from 4 patients who had no demon- 
strable agglutinins in their sera. Keefer continued to isolate 
Brucella abortus from his patient for several weeks after the fever 
and sjmiptoms had subsided. Is it then surprising that undulant 
fever from bovine sources has been overlooked for years and that 
many cases are undiagnosed in parts of the country where raw milk 
is consumed? As Evans says: “The majority of cases of abortus 
infection which have been recognized In this country were found bj’’ a 
few observers, who, having had their attention directed to the disease 
by the recognition of one case, were able to find other cases by 
looking for them.” 

Summary. 1. Individuals with lowered resistance, who drink raw , 
milk infected with Brucella abortus may develop agglutinins in 
their blood serum with or without the manifestation of appreciable 
clinical symptoms of undulant fever. Of 851 patients and 156 staff 
members in a sanatorium using raw milk, 91 or 9 per cent showed 
abortus agglutinins when their sera were diluted 1 to 15 or higher. 
Twenty-four of the 91 had agglutinin titres varjdng from 1 to 45 to 
1 to 3200. 

2. The presence of abortus agglutinins in human serurn is evi- 

dence of infection with Brucella abortus. The agglutinins may 
persist in the serum for months or years after the recovery of the 
patient. _ , . 

3. There is complete lack of evidence of porcine infection m our 
herd. The correlation between the periods of Brucella abortus 
infection of the milk supply and the occurrence of agglutinins in 
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the sera of the patients indicates a bovine origin of the cases of 

undulant fever reported in this study. ^ 

4. Brucella abortus may be present in small numbers in the milk 
of infected cows but the organisms may be eliminated for several 

6. The presence of Brucella abortus agglutinins in the blood sera 
of cows does not determine whether they are discharging Brucella 
abortus in their milk. In a herd of 151 animals, no evidence was 
obtained of the infection of the milk of cows whose sera agglutinate 
at 1 to 60, while cultures of Brucella abortus were obtained from the 
milk of only 23 cows out of 56 with titres of 1 to 120 or higher.. 

6. Brucella abortus was not isolated from, the blood or from the 
urine of the infected cows. 
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REVIEWS. 


The Suegical Operations on President Cleveland in 1893 
Together with Six Additional Papers of Reminiscences. 
By William W. Keen, M.D., Emeritus Professor of Surgery, 
Jelferson Medical College, Philadelphia. Pp. 251. Philadelphia 
and London: J. B. Lippincott Company, 1928. 

Reminiscences of prominent medical men are apt to be inter- 
esting, especially if well written, as this is; but as this collection has 
the additional advantage of presenting first-hand evidence of almost 
seventy years of professional experience, one can only wish that the 
modest volume were triple its length. The author, who is now in 
his ninety-third year (how many authors are there in the nineties?), 
assisted at an operation on a soldier of Napoleon; after heard his 
grandmother tell of her meetings with Washington at Valley Forge; 
was an active surgeon throughout the Civil War and has witnessed 
more great medical discoveries than had been made in the previous 
eighteen centuries of the Christian era! In the article on Pasteur a 
keen comparison of that scientist’s pre-paralytic and postparalytic 
achievements is to be found; the evaluation of Weir Mitcliell evinces 
the advantages of an intimate but unbiased friendship; while 
“Sixty Years of Surgery” speaks for itself. “What it Costs to 
Become a Doctor,” “An Episode of the Second Battle of Bull Run,” 
and “The Eighty-fourth Birthday” complete the list. 

E. K. 


The Kahn Test. A Practical Guide. By R. L. Kahn, M.S., 
Sc.D., Director of Laboratories of the University Hospital, and 
Resident Professor of Clinical Bacteriology and Serology to the 
University of Michigan. Pp. 201; including 6 plates, 6 charts 
and 12 tables. Baltimore: Williams & Wilkins Company, 1928. 
Price, 84.00. 

The first chapter treats in detail the phenomenon of precipitation, 
especially as it relates to the Kahn Test. There is a thorough discus- 
- sion of the variants wJiich lead to dissimilar results. 

Incidentally the author does not prove the point that the comple- 
ment fixing and the precipitin substances are identical, which he says 
is “in all likelihood” the case. His experiment merely indicates that 
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particulate matter will absorb complement, which fact is well 

recognized. ■ . „ i i ,• +i 

The succeeding chapters are essentially an elaboration upon tlie 

section on “Procedure” in “Serum Diagnosis of Syphilis by Precipita- 
tion,” by the same author. 

They deal with the several techniques for the Kahn test, as 
adapted to meet varying conditions, such as the routine test, the 
quantitative procedure with blood and with spinal fluid, and the 
micro procedures. 

The author, in his paragraphs on clinical interpretation may show 
an overoptimism as to the reliability of the results of any single 
antigen method either of complement fixation or precipitation in 
syphilis. 

There is a bibliography of 236 references to the literature since 
1922. The chapters on the mechanism of precipitation are instruc- 
tive and will be of interest to anyone ' employing precipitation 
methods, especially the Kahn test. F • L- 


What is Life? By Augusta Maskell. Pp. 324. Springfield, 
Illinois: Charles C. Thomas, 1928. 

While the authoress naturally does not conclusively answer her 
title question, she offers an interesting wmrking hypothesis based on 
modern atomic physics. Her qualifications in the field of physics 
are vouched for in the introduction by Compton of Princeton; 
in the field of biology by Pearl of Johns Hopkins. 

Almost half the text is devoted to a discussion of theories in general 
and of the presentation of one theory in particular and to prepara- 
tory statements about “the organism,” “colloids,” “matter” and “the 
atom,” which are well worth reading for their own sakes by those not 
already possessing expert knowledge in modern physics. An 
extensive glossary makes the book intelligible to those even less 
adequately equipped in this regard. 

The author’s fundamental assumption is that protons and elec- 
trons are hble to unite in combinations called “Z” systems, which, 
differing from ordinary'^ elements in unknown ways, are the “active” 
constituents of living matter. As Professor Compton observes, 
our very ignorance of the nature of the ultimate particles of matter 
makes us admit at least the possibility of such a hypothesis. When 
it is said by competent persons to be applicable in various directions 
and submissible to experimental test in the physical laboratory, it 
should become of interest to all, even though the nature of the ex- 
periments to be tried were not outlined and were far from apparent 
to the reviewer. Let us hope that they will soon be forthcoming! 
until then.it is premature to consider that the subject has been 
advanced. v tv 
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Spasmophilia. By Edward C. Wrightsman, M.D., formerly 
Clinical Assistant in Pediatrics, Northwestern University Medical 
School, Chicago. Pp. 155; 24 illustrations. Boston: Richard 
G. Badger, The Gorham Press, 1928. 

Though entitled Spasmophilia, this book is not a monograph, as 
only about one-fifth of the text is devoted to this subject. The 
remainder of the book concerns itself with infant feeding and with 
rickets. 

It is designed for the general practitioner and is properly practical 
in nature and brief in discussion. The problems of infant feeding 
are considered with order and clarity. , 

It is disappointing to find the use of parathyroid hormone con- 
sidered so vaguely and not to find some discussion of irradiated 
ergosterol. To others than the reviewer, the very informal style of 
the book may not detract from its dignity. 

J. S. 


Report of the International Conference on Cancer, London, 
July 17 to 20, 1928. Pp. 588. New York: William Wood & 
Co., 1928. Price, S12.00. 

This work is an encyclopedia on cancer. It is made up of a 
number of sections, the more important of which deal with the 
etiology, the relative values of surgery, radiation and chemotherapy 
in treatment, occupational cancer, sarcoma of bone, diagnostic 
methods, and the geographic and racial prevalence of cancer. 
The work contains much of the experimental, as well as clinical 
work, on cancer. The papers are on the whole extremely well 
written, the authors (Ewing, Murphy, Loeb, Miles, Lockhart- 
Mummery, Quick, Handley, Cheval, Lane-Claypon, Wood, Bang, 
Moynihan, Sprigg and many others) having been carefully selected. 
This book should prove most valuable to any one interested in the 
subject or any subdivision of it. I- R- 


Colloid Chemistry, Theoretical and Applied Vol. II. Biology 
and Medicine. By Selected International Contributors. Col- 
lected and Edited by Jerome Alexander. Pp. 1029. New 
York: The Chemical Catalog Company, 1928. Price, S15.50. 

It is impossible in a brief review to give an adequate idea of the 
great range of subjects treated in this large volume of over a thou- 
sand pages, but it may be said that few of the more important 
applications of colloid chemistry to biology and medicine have been 
overlooked. As would be expected in a work prepared by over 50 
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separate authors (many of them acknowledged leaders in their 
respective fields), the treatment of the different aspects ot the sub- 
iect shows a certain lack of unity, which under the chcumstances 
can scarcely be considered to be a fault. It might be wished that 
several of the contributions which fall decidedly below the scientific 
level of the remainder had been omitted and the space they occupy 
used for the extension of the sections contributed by such distin- 
guished authorities as, for example. Sir William Bragg, Willstatter, 
Hober and E. B. Wilson. However, most readers will disregard 
these rather minor blemishes and will find in the volume an enor- 
mous amount of valuable and interesting material, much of it other- 
wise difficult to obtain. J- 


Nephritis; Its Problems and Treatment. By T. Izod Benioitt, 
M.D., F.R.C. Physician with charge of outpatients, Middlesex 
Hospital, London. Pp. 91; 3 illustrations. London: Oxford 
University Press, 1929. 

This book consists of the Goulstonian Lectures delivered before 
the Royal College of Physicians in 1928, in which the problems of 
uremia, of edema, and of hypertension were discussed, to which 
have been added chapters on the classification of nephritis and on 
treatment. Much recent work is presented with an extremely 
pleasant style, but the omission of important evidence (as for 
instance, the osmotic pressure of the plasma proteins in edema) 
renders the opinions expressed unconvincing. 

J. H. 


Food Infections and Food Intoxications. By Samuel Reed 
Damon, A.M., Pii.D., Associate Professor of Bacteriology, Johns 
Hopkins University. Pp. 266; 33 illustrations. Baltimore: 
Williams & Wilkins Company, 1928. Price, 84.00. 

A DISCUSSION of the infections and the intoxications in which food 
plays an essential role in the transmission of the infectious agent or 
toxic material; it does not include food adulteration with chemicals, 
infectious disease due to chance consumption of inadvertantly 
infected foodstuffs, diseases due to specific hypersensitiveness to 
certain foods, nor the avitaminoses. In Part I are considered the 
paratyphoid infections from food, tuberculosis from milk and meat, 
Malta fever from goats’ milk (Brucella melitensis), septic sore thi’oat 
from mUk arid actinomycosis. (The failure to refer to Brucella 
abortus infection from cows’ milk is an important omission.) Part 11 
deals noth the food intoxications; botulism, mushroom poisoning, 
gram mto.xications (ergotism, lathyrism), milk sickness, potato 
poisoning^ fish and shellfish poisoning. Part HI takes up the zoo- 
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parasitic infections acquired tlirougli food: tricliinosis, taeniasis and 
others. The last two chapters haidng been written Norman R. 
Stoll. While the author makes little claim of originality in the 
work, he has performed a most creditable task in gathering into this 
volume a great deal of material that heretofore could be found 
only by a laborious search in’ many textbooks, monographs and 
periodicals. R. K. 


Clinical Electrocardiograms. Their Interpretation jINd 
Significance. By Frederick A. Willius, B.S., M.D., M.S. 
in Medicine, Associate Professor of Medicine, The hlayo Founda- 
tion, University of Minnesota. Pp. 219; 368 illustrations. 
Philadelphia and London: W. B. Saunders Company, 1929. 
Price, S8.00. 


From the frequency* with wliich books on tliis subject are appear- 
ing, it is safe to infer that electrocardiography is a good selling 
proposition in the medical book world— and at steadily rising prices! 
When Lewis’ Clinical Electrocardiography was the only one in the 
field it sold for a modest sum; now that there are maii}’^— and surely 
all camiot be superlative— the price has risen to four, six and eight 
dollars. The margins are greater, to be sure, and the illustrations 
more spacious, but it is much to be doubted if there is a proportion- 
ate gain in value of the information extended. 

Relieved of these strictures, the reviewer can conscientiously 
recommend the new book to those who wish to be led by easy stages 
through the steps of reading and evaluating clinically both tjqiical 
and transitional records. Both illustrations and bibliography are 
liberally and well done. E. K. 


Spinal Anesthesia. By Charles H. Evans, INI.D. Pp. 203; 

41 illustrations. New York: Paul B. Hoeber, Inc., 1929. 
Price, 85.50. 

The author gives a survey of the literature on the general subject 
of spinal anesthesia and collects the available data, both clinical 
and experimental into a readily accessible form. He shows, that 
spinal anesthesia is not only safe, when given understandingly, but 
that it is the most satisfactory type of anesthesia in a large group of 
cases. He quotes freely from his own wide experience as well as 
from the writings of Labat, Babcock, and others. 

The teclmique which he recommends is based upon his own per- 
sonal experience and data and in manj’- instances he has added valu- 
able points that enhance the value of tliis tjqie of anesthesia which 
bids fair to replace all other forms in populariW. 
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The work is a vei’j" complete, concise and at the same time a 
comprehensive presentation of a valuable surgical handmaid.^ It is 
nicely written, judiciously illustrated and well edited. It is well 
worth ownership. tj. hi. 


Thyroxine. By Edward C. Kendall, M.S., Ph.D.,^ D.Sc., 
The Mayo Foundation, Rochester, Minn. Pp. 265; 39 illustra- 
tions, New York; The Chemical Catalog Company, 1929. 
Price, $5.50. 

This is an excellent review of the physical, chemical and physi- 
ologic properties of thyroxine, prepared by one who is perhaps the 
foremost authority on the subject. It is published under the agis 
of the American Chemical Society, as one of a series of scientific 
and technologic monographs. It is really more than a monograph, 
as it contains a comprehensive discussion of the normal and abnor- 
mal physiology of the thyroid gland, with some clinical applications. 
The style is smooth but concise; the literatm-e has been thoroughly 
reviewed (there are 541 references) and the important contributions 
well summarized. The book constitutes the most authoritative 
single work extant on thyroxine and its relation to thyroid phy- 
siology, and belongs in the library of every clinician and physiologist. 

E. R. 
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History of Blockley. A History of the Philadelphia General Hospital from its 
Inception, 1731-1928.* By John Welsh Croskey, M.D. Pp. 765; 
15 illustrations. Philadelphia; F. A. Davis, Company, 1929, Price. 
SIO.OO. 


Physical Therapeutic Technic.* By Frank Butler Granger, M.D. Pp. 
417; 135 illustrations. Philadelphia: W. B. Saunders Comnanv. 
1929. Price, 86.50. 

Die Mcnschenthymiis in Gesxmdheit nnd Kranhheit. II, Das Organ Unter 
Anormalen Kdrperverhaltnissen.* By J. August Hajmiar, Pp. 1114; 
S15 illustrations. Leipzig: Akademische Verlagsgesellschaft m.B.H.) 

Fowr Cenhoacs 0/ Medical History in Canada.* By JorrN J. Hbagerty, 
M.D., D P.H. Two vdumes totaling pp. 769; 38 illustrations. Cliicago; 
University of Chicago Press, 1928. Price, 812.00. 

DifmmOhaof Medical Animal for 1929. Pp. 5GS; 160 illustrations. New 
\ork; Wilham Wood & Co., 1929. Price, 80.00. 

A useful chronicle-mostly by British authons-for those who -are 
sati.shed with an annual attempt to keep up-to-date. 

Progresm'c Relaxation.* By Bd.mund Jacorson, M.D. Pn. 429- 69 

University of Chicago Press, 1929. Price 

* Reviews of titles followed by an asterisk will ajipoar in u later number. 



128 


BOOKS RECEIVED 


Diagnostic Methods and Interpretations in Internal Medicine* . By Sajiubl 
A. Loewenberg, M.D., F.A.C.P. Pp. 1032; 547 illustrations. Pliila- 
delphia: F. A, Davis Company, 1929. Price, SIO.OO. 

The Mobilization of Anhylosed Joints by Arthroplasty.* By W. Russell 
MacAusland, M.D, and Andrew R. MacAusland, M.D. Pp. 252; 
154 illustrations. Philadelphia: Lea & Febiger, 1929. Price, ^.00. 

4 Patient’s Manual of Diabetes. By Herbert W. Moxon, B.A. (Cantab.), 
M.R.C.S. (Eng.), L.R.C.P. (Lond.). Pp. 132. New York: William 
Wood & Co., 1929. Price, S2.25. 

Written “with both eyes upon the patient,” that is, not for the medical 
practitioner. 

A New Treatment of Cancel' and Chronic Diseases. By La Forest Potter, 
M.D. Pp. 148. Boston: Richard G. Badger, 1929. 

Not to be recommended, unless one expects profit from unsupported 
meandenngs through the psychophysical treatment of the bods’-, the 
electronic concept of human energy, and so on. 

Diseases and Deformities of the Spine and Thorax,* By Arthur Steindler, 
M.D., F.A.C.S. Pp. 573; 76 illustrations. St. Louis: C. V. Mosby 
Company, 1929. Price, S12.50. 

Medicine. Its Contribution to Civilization.* By Edward B. Vedder, A.M., 
M.D., D.Sc., F.A.C.S. Pp. 398. Baltimore: Wilhams & Wilkins 
Companj’-, 1929. Price, $5.00. 

Old Age. The Major Involution.* Bs”- Aldred Scott Warthin, Ph.D., 
M.D., LL.D. Pp. 198; 29 illustrations. New York: Paul B. Hoeber, 
Inc., 1929. Price, $3.00. 

NEW EDITIONS. 

Surgical Pathology. By William Boyd, M.D., M.R.C.P., Ed. Second 
edition. Pp. 933; 489 illustrations. Philadelphia: W. B. Saunders 
Company, 1929. Price, $11.00. 

An improvement on what was already a ver}'- good book. There have 
been extensive revisions and additions (including 130 new illustrations) 
so that the type was entirely reset. Many of the defects of the first 
edition (see this Journal, 1925, 169, 598) have been removed. 

Diseases of Children.* Edited by Sir Archibald E. Garrod, the late 
Frederick E. Batten, Hugh Thursfield and Donald Paterson. 
Second edition. Pp. 1106; 205 illustrations. New York: William 
Wood & Co., 1929. Price, $13.00. 

Diseases of the Nose, Throat and Ear. By E. B. Gleason, M.D., LL.D. 
Sixth edition. Pp. 617; 262 illustrations. Philadelphia: W.B. Saunders 
Company, 1929. Price, $4.50. 

The Technic of Local Anesthesia. By Arthur E. Hertzler, A.M., M.D., 
Ph.D., LL.D. Fourth edition. Pp. 284; 146 illustrations. St. Louis: 
C. V. Mosby Company, 1929. Price, $6.00. 

Emphasizing, like the pre-vious editions, what operations can best be 
done under local anesthesia and the importance of the operator’s skill. 

Laboratory Tecimique. The Methods Employed at St. Luke’s Hospital, 
New York. By F. C. Wood, Karl Vogel and L. W. Famulener. 
Third edition. Pp. 318. New York: James T. Dougherty, 1929. 

This, or another as good, and I know of none better, sliould be on hand 
wherever ho^iital laboratory tests are being made. Reinforced b}’ the 
larger books with explanatorj'- and comparative data, thej’ are most 
useful in giving concrete information when it must be had and quicklj’. 

* Reviews of titles followed by an asterislc will appear in a later number. 
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The Therapeutic Influence of the Reticulo-endothelial System. — 
Saxl {Wiener med. Wchnschr., 1927, 77, 865)_points out that the reticulo- 
endothelial system (especially prominent in the spleen, lungs, bone 
marrow, Kupffer cells of the liver and the cutaneous connective system) 
is through its properties of phagocytosis an important agent in the 
purifying mechanism of the blood. It is also generally considered as 
the chief source of antibody production, as is shown by the fact that 
the antibodies are considerably reduced after proper blockage of the 
system or after splenectomy. If strain is put upon the reticulo-endo- 
thelial system its cells swell and reproduce rapidlj'-, with many appearing 
in the blood stream. For instance, in subacute bacterial endocarditis 
many of these cells can be found laden with bacteria. The system is 
considered to be of great importance in intravenous therapy for many 
materials injected into the blood stream disappear from it quickly with 
deposition in the reticulo-endothelial system. Blockage of the system 
may be caused by hepatic stasis or sepsis or can be produced l3y injec- 
tion of various substances, a procedure which may be of use in septicemia. 

Quantitative Measurements of Pepsin in Gastric Juice before and 
after Histamin Stimulation, — Polland and Bloomfield (/. Clin. 
7?nr,y/., 192!), 7, 57) precede their present publication with one on how 
to estimate (inautitatively pepsin in the gastric secretion. Having 
gi\-en the method, they proceed to report the results of their analysis 
of ga.stne juice with the stomach at rest and after histamin stimulation. 
In the normal individual there was a concentration of chlorid and total 
output of chlorid after histamin stimulation, but concentration of 
nitrogen and of fixed base fell, although total output was somewhat 
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increased. Pepsin as found in the normal individual follows closely the 
curve of nitrogen concentration and falls markedly after histamin 
injection, although the total amount usually increases. This seems to 
be the most striking feature of the curves— the fall in tlie concentration 
of pepsin at the height of the secretion. In the abnormal cases, tliree 
in nmnber, it was found that in a case of sprue, with free hj’^drochloric 
acid in the stomach, concentration of pepsin was lower than normal and 
did not show the typical drop after stimulation. A woman with per- 
nicious anemia showed that in this disease, as observed in one patient, 
pepsin is still present in small amounts, but there is no relation between 
the nitrogen-pepsin curve. Likewise, in the gastric secretions of a man 
with advanced cancer of the stomach with a total absence of hydro- 
chloric acid, pepsin was still present, though in small quantities. 


Production of Colds with Micrococcus Catarrhalis.—It has been sug- 
gested that a specific filterable virus is the etiologic factor responsible 
for colds. Ordinary bacteria are conceived to be merely secondary 
invaders. John E. Walker (J. Infect Dis., 1929, 44, 254) has held 
that the disorder is not due to a specific virus but a reaction is brought 
on by niany different bacteria. As proof of his contention he has pre- 
viously reported two accidental respiratory infections which brought 
about the signs and symptoms of the ordinary common cold. He now 
reports the deliberate production of colds in a volunteer by injections of 
Micrococcus catarrhalis sprayed into tlie nostrils of the subject. , The 
following day the patient had sneezing, profuse watery discharge, 
fullness of the head and nasal obstruction. By the third day the dis- 
charge was somewhat purulent and the fourth day it almost disappeared. 
Nine days later the experiment was repeated without results; about 
tlnee weeks afterward again, this time with a reproduction of the 
symptoms in experiment one. Infections due to M. catarrhalis are 
entirely similar to those produced by B. influenzae and B. bronchisepticus. 
It would seem then that bacteria such as are cultivated from nasal 
exudate are primarily responsible for the symptoms of the irritating, 
uncomfortable and disagreeable head cold. 


Pernicious Anemia : Results of Treatment with Liver or its Deriva- 
tives in 67 Cases. — Numerous reports have appeared in the literature 
in the past j^ear on the effect of the so-called li'ver treatment of pernicious 
anemia.^ A report bj" Wihian Richardson {Neu> England J. Med., 
1929, 200, 540) is of value because one may always be confident that 
the work emanating from the Massachusetts .General Hospital is of the 
highest type and their reports may be accepted with absolute confidence. 
In the 67 cases of pernicious anemia which were followed from six to 
twenty-eight months, 6 of these patients have died, 5 dying from causes 
other than pernicious anemia and one from complicating toxemia. 
Four of the patients have A^arying degrees of central nervous system 
symptoms; one patient has carcinoma of the stomach. The reniaining 
56 patients are well. Richardson says that this series confirms in every 
way the striking beneficial effects of liver tlierapy for patients with this 
disease. It is quite possible by following months and years of treatment 
with an adequate liver intake to clear up the central nervous s.^'stem 
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symptoms, "but it is necessary to keep the red-cell count above 4,600,000 
per cm. No one of their patients developed central nervous system 
symptoms during the course of their treatment. _ Measurements of the 
red-cell diameter "were made in 11 cases, the median diameter returning 
to normal or below when the red-cell count attained normal figures. 

The Toxic Constituent of the Bile.— It has long been Imown that 
bile is toxic, as proved by the lethal effects that occur when bile is 
injected intraperitoneally or flows into the peritoneal cavity when the 
gall bladder is ruptured. Various observers have attempted to define 
what is the toxic constitutent of the bile. Some have held that it is the 
pigment, while others the bile salts, sodium glycocholate and sodium 
taurocliolate. Emerson (J. Lab. and Clin. Med., 1929, 14,.^635) has 
carried out a series of experiments with ox bile. Sodium glycocholate 
in a 3 per cent solution was injected into 10 dogs and sodium, tauro- 
cholate in the same strength was similarly injected into 10 dogs. The 
pigment was obtained from human gall stones dissolved in alcohol and 
it, in turn, was likewise injected into the experimental animals. The 
lethal dose of whole bile averages 9.6 cc. per pound of body weight. 
The fatal dose of 3 per cent sodium glycocholate averaged 8.5 cc. and 
of sodium taurocholate 10.1 cc. The pigment solution was not able 
to produce any alteration of the blood pressure and respiratory rate, 
even up to 25 cc. per pound of body weight. It follows from these 
investigations that bile pigment is not toxic, whereas the bile salts, 
particularly sodium glycocholate, are the toxic constituents of the bile. 


Etiology of Acute Leukemias. — There is considerable discussion as 
to tire patlrogenic factor responsible for the interesting condition of 
acute leukemia. In the present communication Rubnitz (J. Lab. and 
Clin. Med., 1929, 14, 497) has, as have most of the writers on the sub- 
ject, advanced some hypotheses as to the causation of the disease. He 
discusses the possibility of tire disorder being caused by a filterable virus. 
He mentions the possibility of leukemia being primarily a malignancy 
of tlie blood-forming tissues, and tire last possibility is a special condition 
precipitated either by an infection or an abnormal metabolic state. 
The author, accepting the last theory, then defines leukemia as an 
unusual blood reaction to certain toxins. Because sloughing mucous 
membranes of tlie mouth are associated witlr tire disease, the suggestion 
is advanced that tlie necrotic mucous membrane may contain a toxic 
substance which is the causative agent. He contrasts leukemia with 
Schultz’s disease, in uhich tlrere occurs a disappearance of the granulo- 
cytic elements from tlie blood stream and he assumes tliat tire toxin in 
both .‘igranulocytosis and acute leukemia is qualitatively the same and 
quantitatively varies. In agranulocytosis the lesion is active. The 
town IS liberated in large quantities and the hematopoietic system is 
oyerwhelmed, whereas in acute leukemia less toxin is put forth and the 
blood-forming organs are stimulated to activity so that numerous 
immature cells are tlirown into tlie circulation. Eventually the patient 
dies. As a result of these several hj-potlieses, Rubnitz believes that 
tliere is only one type of acute leukemia. The primordial cell mav be 
a precursor of citlier tlie so-called myelocyte or large lymphocyte. The 
obscure toxin liberated by necrotic membranes is a Icukocytolysin. 
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Congenital Syphilis of the Thyroid Gland. — Menninger {Am. J. 
Syph., 1929, 13, 164) states that both hypothjn'oidism and hyperthyroid- 
ism occur with congenital syphilis and in some cases unquestionably 
are a part of the syphilitic process. Hypothyroidism is more frequent and 
probably results in most cases from the effect of an intrauterine toxin 
becoming manifest at an earlj’^ age. Hyperthyroidism is more probably 
the result of a localization of infectious process to the gland and usuallj’’ 
does not become evident before adolescence. Pathologically the thyroid 
may be increased several times in size, may be of normal size and even 
smaller. It is usually more firm and several authentic cases of gumma 
formation have been reported. 


Blood-stream Infections in Urology.— Scott (J. Urology, 1929, 21, 
527) says that blood-stream infections occur much more frequently in 
urology than is generally supposed. Transitory infections or bacteremia, 
are much more common than the true septicemias. In 62 per cent of 
the cases presented in this study the blood-stream infections were post- 
operative in origin. The urethra was the probable portal of entry in 
80 per cent of the cases. Seventy-seven per cent of the patients had 
bacillary and 23 per cent coccal infections of the blood stream. Bacillus 
coli was foimd most frequently occurring in 40 per cent of the cases. 
Deatli resulted in 18 per cent of the cases. In about 74 per cent of 
these, the infections were postoperative in origin and occurred for the 
most part in patients that were relatively poor operative risks. In the 
light of our present knowledge concerning blood-stream infections in 
urology the greatest hope from the standpoint of treatment is to be 
found in the field of preventive therapy. In the true cases of septicemia 
it is most important to locate and eliminate when possible, the primary 
focus of infection. In the presence of sepsis, pre- or postoperative, 
whether the blood cultures are positive or not, intravenous therapy 
may often be very helpful. 


Fracture of the Carpal Scaphoid. — Grace {Ann. Snrg., 1929, 89, 33) 
claims that patients with fracture of the tubercle of the scaphoid obtain, 
as a rule, favorable results. Early recognition and adequate ti'eatment 
offer tlie only chance for bony union in fracture of the body of the bone. 
Favorable results in fracture of the body of the scaphoid may be 
obtained in cases which are recognized and treated in the acute stage 
although bony union may not be obtained. The chronic cases arc 
usually the unrecognized ones. Certain chronic cases, especially in 
people of sedentary occupations, have so little pain and disability that 
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they are best let alone. Chronic cases with persistent pain offer the 
best results to operation. Function or wrist power may not be improved 
in the chronic cases by operation. The patient’s symptomatic or func- 
tional results cannot always be forecast by examination of the Uoentgen 
ray in either the early or late cases. 

The Blood Supply of the Thyroid Gland with Special Reference to the 
Vascular System of the Cretin Goiter —W angensteen (Surg., Gtj7iec. 
and Obst., 1929, 48, 613) says that the normal thyroid gland is provided 
with a more liberal and free source of arterial flow than is any other 
gland of its size in the body. In goiter the inferior thyroid artery is the 
larger but the more important vessel. Free anastomoses of all the chief 
arteries of the gland occur in the capsule. Anastomoses between the 
arteries within the gland itself, are thought not to exist, but a few such 
communications were observed on one corrosion specimen. The altera- 
tion in the disposition of the smaller bloodvessels, as goiter is intimately 
related to and dependent on the changes in the connective-tissue stroma 
in which the vessels run. In adenomatous goiter, where such changes 
are common, deviations from the normal size and distribution of the 
interlobular follicular and capillary vessels are frequent. In the goiter 
of the cretin, where degenerative changes are especially prevalent, 
transition from the normal arrangement of these smaller vessels is par- 
ticularly likely to obtain. Degenerative changes in the vessel walls 
of arteries of all orders are common in adenomatous goiters. The large 
extra glandular vessels so frequently seen in cretin goiters represents a 
compensatory attempt to insure a good blood supply to a benign neo- 
plastic process of a hypofunctioning tissue, in which the alterations in 
the stroma have made a normal nutrition impossible. 

c 

Stab Wounds of the Spinal Cord.— Rand and Patterson (Snrg., 
Gynec. and Obst., 1929, 48, 652) believe that stab wounds penetrating the 
spinal cord are not infrequently seen in large emergency hospitals. The 
initial symptoms are often those of a complete cord lesion. In the 
majority of cases these symptoms change as time passes, usually becom- 
ing Brown-Sequard in type. The degree of recovery varies depending 
largely upon the extent of original cord injury. Laminectomy is indi- 
cated when a foreign body or bone fragments are present in the spinal 
canal.^ Lumbar puncture should be carried out to determine whether 
there is free blood in the spinal fluid or whether a block exists. Explora- 
tion will depend largely upon these findings. Cerebrospinal fluid leaks 
occasionally are seen and should be closed. 


Extensive Resections of the Small Intestine.— Brenizer (A^m. Svrg. 
1929, 89, 675) says that the arbitrary limit of assured safety, two meters 
applied to resections of the small intestines, is embraced in the term 
extensive. Resections up to and beyond the arbitrary limits have 
iwcomc necessary as life-saving measures and liave yielded 85 7 per 
cent recoveries from operation, and 65.5 per cent good functional 
results, functional recoveries m man, as in dogs, are likely dependent 
upon comi)ensatory hypertropliy. Metabolic studies, both in animals 
and man, establish a diet rich in carbohydrates, less of protein but 
jioor m fats. ^ 
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The Treatment of Actinomycosis with Small Doses of Tincture of 
lodin. — Chitty {Brit. Med. J., 1929, i, 347) reports four cases of 
actinomycosis in which 5 minims of tincture of iodin administered 
thrice daily in milk or in cream exerted a curative effect. 


The Conservative Treatment of Glaucoma. — R. Tiel {TJierap. d. 
Gegcnw., 1929, 70, 71) believes that in spite of the numerous claims for 
recently introduced therapeutic agents pilocarpin and eserin (physo- 
stigmine) is still the best drug for glaucoma. A 1 to 2 per cent solution 
of the pilocarpin and 0 25 to 0.50 per cent solution of the eserin is used. 
These drugs can be used witliout danger and change in the therapeutic 
efficiency for years. The usefulness of adrenalin is rather limited. In 
acute iritis' with increased pressure and in glaucoma simplex it may be 
beneficial. It is not recommended in hemorrhagic glaucoma. Histamin 
is a more efficient myotic than pilocarpin or eserin (physostigmine). 
Among the substances which may act indirectly ergotamin, bromids, 
calcium, hypertonic salt and glucose solution may be of value. The 
secret of success is the individual treatment of the patient. 


The Beneficial Effect of Vitamin D (Irradiated Ergosterol) in Osteo- 
malacia of Adults. — Goldstein {Wien. Jclin. Wchnschr., 1929, 42, 202) 
refers to a number of cases of osteomalacia successfully treated with 
irradiated ergosterol. He reports observations on a male patient, 
aged sixty-five years, who for a number of years suffered from severe 
osteomalacia. The patient received vitamin D in form of “vigantol,” 
10 mg. daily and ultraviolet ray treatment. Distinct improvement 
was observed within two weeks. The dose of “vigantol” was then 
increased to 20 mg. daily. Almost four weeks after the beginning of 
the treatment the patient Avas able to walk. 

Immunity Induced by Superficial Cutaneous Applications. — 
I.,0WEN.STEIN {Wien. Jclin. WcJmscJir., 1929, 42, 193) prepared a salve of 
diphtheria toxin and killed diphtheria bacilli. This salve was rubbed on 
the skin of about 400 children who Avere positiA^e for the Schick test. 
Local or general reaction Avas not observed. ScA^enty per cent of thc.se 
became “Schick negatiA'e.” The examination of the sera for antitoxin 
titer indicated an increase in the antitoxin unit. The antitoxin lorma- 
tion lasts long after the application of the saK'c OA-er the skin. From 
the obserA’ations it is clear that the liuman skin is capable of neutraliz- 
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ins considerable amount of diphtheria toxin The significance of the 
skin as a source of immunity is underestimated at present. J3y rubbing 
the salve into the uninjured skin antitoxin formation can be produced. 
This can be demonstrated in the blood. High antitoxin values are 
reached \vithin sixty days if the salve is rubbed in one to three times at 
intervals of fourteen days. This "salve method” is easily carried out 
and is entirely harmless. Investigations are in progress to study this 
method in other infectious diseases. 

Malaria Treatment in Congenital Syphilis,— Kundratitz {Thcm^p. d. 
Gegemt)., 1929, 70, 61) claims that a considerable number of patients with 
congenital lues are resistent to intense arsenical therapy. The author 
believes that in these children malaria treatment should be tried. The 
indications for malaria treatment are; (1) Involvement of the central 
nervous system; (2) patients with positive spinal fluid, even if symptom- 
free; (3) all cases with late manifestations, which are resistent to other 
specific treatments; (4) patients with positive blood serology, who fail 
to respond to other therapeutic measures. The malaria treatment in 
children is without danger. The youngest patient was three years of age. 
Contraindication of the treatment is organic heart disease, nonsyphilitic 
nephritis, active tuberculosis and severe anemia. 

Three to 5 cc. of blood from a patient witlr malaria is injected sub- 
cutaneously or intramuscularly. After nine to fourteen days fever 
develops. The patient is allowed to develop 8 to 10 attacks of chills 
with fever, which is tlien stopped with 0.2 to 0,5 gm, of quinin admin- 
istered t^vice daily for three days. Salvarsan treatment may be advisa- 
ble following the malaria treatment. 


Local Anesthesia in Operations for Hemorrhoids and Fissure of the 
Anus. — Babbeb [Brit. Med. J ., 1929, i, 396) states that local anesthesia 
for the operative treatment of hemorrhoids and fissure of the anus has 
many advantages over a general narcosis. A modified Reclus solution is 
used which consists of 0.5 cgs, of novocain, 1.6 cc. (24 minims) adrenalin 
(1 to 1000) and 100 cc. of physiologic saline solution. The injections 
must be well spaced so that considerable extent of the subcutaneous 
tissue is infiltrated. After preparation the patient is put in the lithot- 
omy position. (1) About six pledgets of cottonwool are first prepared, 
their diameter being that of the little finger and their length 1 inch. 
They are tied in the middle with a piece of silk or linen thread to be used 
as a tractor for removal. The pledgets are soaked in 15 to 20 cc. of the 
solution and are introduced into the anus, while the patient "bears 
down.” (2) The anus and the surrounding skin is rubbed with iodin, 
(3) Sb: to eight injections are made then along the junction of the skin 
and mucous membrane, so as to encircle the anus. The total amount 
of solution used is 30 to 40 cc. (4) The pledgets are removed. (5) The 
forefinger of tlie left hand is inserted hito the rectum, and after the 
internal sphincter is hooked it is drawn down. (6) The sphincter is 
encircled with six to seven injections equal to 30 to 35 cc. of the solution, 
insensibility IS now complete. This method of anesthesia was used by 
the auUior since 1910 without a complication or a single slough. The 
extra tune required is richly compensated by the good results. 
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The Treatment of Malaria with Plasmochin.— Plasmochin was used in 
the treatment of malaria on 100 patients by Nissenbaum {Wdn. Idin. 
Wchisclir., 1929, 42, 300). A dose of 0.15 gm. of plasmochin, used 
originally, was abandoned because it frequently produced severe 
cyanosis. Doses of 0.06 to 0.1 gm. administered daily were effective. 
Such amounts were given for five days, followed then by a period of one 
week without drug therapy. The duration of the treatment was six 
to seven weeks. Cyanosis was occasionally observed as a complication, 
due to the presence of methemoglobin. Diarrhea and generalized aches 
also developed in a few cases. The presence of jaundice does not con- 
traindicate the use of plasmochin. The author believes that plasmochin 
is an effective agent in the treatment of malaria, especially in the tertian 
and quartan types. Remissions are apt to occur less frequently after 
plasmochin than after quinin. In tropical malaria, plasmochin should 
be given together with quinin, thereby preventing the development of 
gametes. Plasmochin is the first known preparation capable of destroy- 
ing the gametes of tropical malaria. In cases of quinin idiosyncrasy, 
quinin resistant malaria, and pregnancy, plasmochin may efficiently 
replace quinin. 


PEDIATRICS 


UNDER a'HB CHARGE OF 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OP PHILADEDPHIA. 


The Premature Infant. — Clinical and Pathological Study.— Clein 
{Am. J. Dis. Child., 1929, 37, 751) studied 102 infants. Clinically he 
found that cyanosis in premature infants is the most important symp- 
tom and is of great diagnostic and prognostic value. The graver patho- 
logic process, such as infratentorial hemorrhage, atelectasis and infec- 
tions, can often be diagnosed on the type of cyanosis. He presents a 
tentative classification as follows: (1) continuous cyanosis which is 
most often due to atelectasis; (2) intermittent cyanosis occurring dur- 
ing the first few days which is usually the result of infratentorial hemor- 
rhage; (3) antemortem attacks often occurring in infants dying of infec- 
tion, and (4) sporadic c 3 ’'anosis for which some other cause can often be 
seen at the time of the attack. He found that severe diarrhea may 
occur as a complication secondary to systemic or focal infection more 
often as a primary condition in breast-fed babies. Jaundice may occur 
in severe form after the first week usually as a symptom of infection 
and sepsis and wffiich may be associated "with intracranial hemorrhage. 
Vomiting of a severe type is often associated with sepsis and infection. 
Distention is a frequent sjmaptom in association with these conditions. 
Besides tliese, there are no other symptoms that are regularly of any 
definite diagnostic and prognostic value. Signs of increased intra- 
cranial pressure such as bulging fontanelles, convulsions and t\vitching 
are infrequently seen in premature babies having intracranial hemor- 
rhage although these symptoms may occur. Elevation of temperature 
w’as noted in about one-tliird of the infants having infections while sub- 
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normal temperatures are frequently seen. Altliougli infections occur 
in many forms, otitis media is the most frequently met and pimumoma 
is the most fatal infection. From the pathologic standpoint, he found 
that certain pathologic lesions produced a constant symptom complex- 
in the infant. Other pathologic lesions in tlie same infant did not seem 
to caiUSG any regular symptoms. Infratentorial hemorrliage invariably 
caused intermittent cyanotic attacks. Among the lesions which did not 
as a rule produce definite symptoms were cortical hemorrhage, moderate- 
degree of atelectasis, patent foramen ovale and ductus arteriosus and. 
mild infections. Atelectasis and infratentorial hemorrhage _ affected 
chiefly the most immature infants and usually caused death within the- 
first three days. Acquired infections occurred in older and heavier 
infants usually after the first two weeks of life. Those with tubercu- 
losis and syphilis were older and heavier, and died at a later age ^an 
the infants in other gi-oups. The newborn infants that were admitted 
and died within the first or second days showed definite signs of imma- 
turity of tissues and organs and the usual cause of death was intra- 
cranial hemorrhage and atelectasis. 

Cisterna Puncture during Childhood.— Fanconi (Schweiz, med. 
Wchnschr., 1929, 59, 149) prefers in some cases tire cisterna puncture 
to the lumbar puncture. He has done or seen done a very large number 
of tliese operations without observing any serious consequences. He 
feels that a cisterna puncture should be made when an exact examina- 
tion of the cerebral spinal fluid is necessary because the fluid obtained 
by this method is less often mixed witli blood than that obtained by 
the lumbar puncture. If diagnosis requires the withdrawal of fluid and 
if lumbar puncture fails to give the desired results, cisterna puncture 
should be employed. Cisterna puncture is also indicated in cases of 
high intracranial pressure, especially in presence of cerebral tumors. 
In cases of glioma of the cerebellum, which occur with some frequency 
during childhood, cisterna puncture is less dangerous than lumbar 
puncture. The difference in pressure which is caused by lumbar punc- 
ture frequentlj'^ forces parts of tlie cerebellum into the foramen magnum 
and in this manner gives rise to symptoms of compression. Cisterna 
puncture is of advantage in encephalography because it permits the 
introduction of air directly into the ventricles of the brain. The ideal 
posture for the patient in cisterna puncture is to be lying horizontally 
with the head slightly turned. 


The Healthy Carrier in Scarlet Fever.— Tunniclifp and Crooks (J. 
Atr. Med. Assn., 1929, 92, 1498) use one method to detect the healthy 
individuals who are carriers of scarlet fever. They heat normal and 
immune horse serum at 56 C. for one half-hour to get rid of normal 
opsonins. For the serums containing antiseptics it is necessary to 
dilute tliem 1 to 10 witli salt solution on account of the inhibited actions 
o the antiseptics on phagocytosis. Equal parts of normal human or 
guinea jng blood and 2 per cent sodium citrate in salt solution are 
mixed, ihree large drops of blood is sufficient for 12 specimens. Whole 
blood instead of washed leukocytes has- tlie advantage of containing 
fresh serum winch activates the opsonins in the immune serum if that 
serum has not been recently collected. The citrated blood should be 
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used soon after it is collected. Streptococci on the original blood agar 
plate or from twenty-four-hour subcultures are suspended in salt solu- 
tion. Thick suspension should be avoided in order not to get too much 
phagocytosis for accurate counts. Equal parts of serum, citrated blood 
and bacterial suspension are mixed in bent capillary pipets and the 
mixtures are incubated for tvmnty-five minutes at 36° C. then smeared 
on glass slides and stained. Fifty or more polymorphonuelear leuko- 
eytes are counted and the number of cells shovnng phagocytosis is 
noted. This latter Ms tlie phagoc^’^tic index. If the phagocytic index 
of the immime serum exceeds that of normal serum determined by the 
same method, the coccus belongs to the scarlet fever group. Usually 
the differences between the normal and the immune speeimens should 
be marked. The opsonic indexes with the scarlatinal streptococci from 
the carriers in the series studied vary from 4 to 18. The autliors were 
able to discover three healtlay carriers of scarlet fever streptococei from 
whom 14 cases of scarlet fever had developed. 


Heart Disease in School Children.— Cahan (J. Am. Med. Assn., 
1929, 92, 1576) analyzed the examination of the hearts of 10,333 chil- 
dren in 10 public schools with an aggregate school population of 11,578 
pupils. The general incidence of organic heart disease was 0.91 per 
cent. The younger children had a slightly lower incidence of heart 
disease tlian tlie older pupils and the occurrence in boys was slightly 
less than that in girls. The most common lesion found was mitral 
stenosis. This diagnosis was made in 53 of the 94 childi'en suffering 
■wdtli heart disease as found in this survey. Fomteen of these 53 
showed the combined lesion of mitral insufficiency witli the mitral 
stenosis. The children with cardiac lesions were grouped under three 
general headings: (1) tliose witli severe heart lesions unable to attend 
any school; (2) those with crippled hearts attending special classes; (3) 
tliose with definite or suspicious lesions. It was found that the exami- 
nations made without undressing the chest were inadequate. As tlie 
result of the experience of this study it was felt that school physicians 
would make a more complete examination and improve the diagnosis 
and overlook fewer heart conditions if the exposure of tlie entire chest 
was introduced in tlie school examinations. 


The Prophylaxis of Measles.— Leiner {Wien. klin. Wchnschr., 1929, 
42, 295) discusses various methods for tlie prophylaxis of measles. He 
feels that the Deglcndtz method is the most effective. On two occasions 
this has been used in the childrens’ hospitals when a child with measles 
was brought in. In botli instances, all the children were given tlie pro- 
phylaxis injection and an epidemic was prevented. The serum should 
be taken from patients with measles during tlie period of convalescence. 
In experiments made witli the serum from animals, effective results 
were not seciu-ed. When it is difiicult to secure a sufficient quantity 
of convalescent serum, serum or blood from adults who have had meas- 
les may be injected. He found that this was effective in about 50 per 
cent of the cases. This method requires a larger quantity tlian convales- 
cent serum. He especially recommends tliis method for infants, for 
children witli rickets, tuberculosis or otlier diseases and especially to 
prevent measles in childrens’ homes and hospitals. 
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Summer Shortening of Incubation Time in Malarial Inoculation of 
Syphilis Patients.— Hecht-Eleda {Arch. f. Derm. u. Sypk, p28, 156, 
377) found that the incubation period of inoculation malaria in a series 
of 170 patients fell from seven days in winter to four to five days in 
summer. It is accordingly concluded that the optimum period for a 
“take” is the summer months. 

A Case of Chronic Relapsing Pseudo diphtheria of the Skin, Simu- 
lating Late SyphUis.— Hartman {Arch. f. Derm. u. Sypk, 1928, 156, 
126) describes as a rare condition, a case of recurrent, refractory 
ulcerative and destructive lesions of the scalp, skull, sldn and deeper 
tissues, regarded and treated for five years as malignant syphilis. The 
attaclcs lasted from six to nine months with thxee-to six-month intervals. 
Deep necroses of scalp and skull with sequestra, large ulcers with curious 
linear scars as sequels, and an absence of membrane formation were 
noted. Papulonecrotic lesions developed on the face, Yvhich, in the 
illustration, suggest anthrax lesions. A pseudodiphtheria strain, of 
which the woman was a carrier in both nasal and genital tracts, was 
isolated from the lesions and agglutinated by patient’s serum in a 
dilution of 1 to 32,000, No toxins were produced in culture. No 
ulcers could be reproduced in animals. Sachs has reported 3 similar 
cases. 


On Reinfection with Experimental Syphilis, with Regard to the 
Quantity of the Spirochetes Used for Inoculation.— Honda {ActaDemat, 
1928, 12, 607) states that reinoculation experiments were conducted on 
16 untreated syphilitic rabbits which had been infected more than one 
hundred days before. Eor the first infection the virus strains Nos. H. 
and F. were introduced testicularly or scrotally, with the appearance of 
the typical local lesion. After one hundred and tiventy-five to nine 
hundred and eighteen days had clasped following infection, the animals, 
many of which had no visible lesions, were reinoculated Yvith sjq)hilitic 
oreiiitic tissue introduced in the scrotum while the other scrotum was 
inoculated with virus emulsion tlirough a scarified area. Controls Yvere 
treated in the same way. All the reinoculated animals developed a 
lesion ill the scrotal area, while in 3 cases scrotal chancre was produced 
at the site of die tissue implantation. 
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A Clinical and Bichemical Study of Allergy.— Barber and Oriel^ 
(Lancet, 1928, ii, 1009; Part II, ii, 1064) include in their group the 
Besnier prurigo-asthma-hayfever-ichthyosis syndrome. They point 
out the eommon denominator of a sensitization etiology and a marked 
nervous background. They define their eoneeption of prurigo (Besnier) 
in the terms of Rasch to include a familial allergy, onset early in child- 
hood, the involvement of the face neek and flexures, the intense pruritis 
with nocturnal exacerbations, the nervous pale restless child, the eruption 
ehronic and resistant in course, coincidental asthma or (in adults) light 
sensitization, and the therapeutie effect of a strict lacto-vegetarian diet. 
They noticed in common with others the beneficial effect of climatic 
and domiciliary change on the pruritus. The entire picture rests in 
their opinion on a vegetative nervous-system foundation. Biochemical 
investigations were carried out on the blood and urine of these patients 
and the authors found that the average amino-acid content of the blood 
was raised from a normal figure of 4 to 6.5 mg. per 100 cc. to 8.8 mg. per 
100 cc. Urticarial patients gave a similar but somewhat lower eleva- 
tion (average of 7.8 mg.). A moderate response was noted in cases of 
light sensitization and dermatitis herpetiformis. The normal whole- 
blood chloride figures of 454 to 495 mg. showed a constant reduction in 
acute and chronic asthma-prurigo to an average figure of 400. The 
serum chlorides were reduced slightly if at aU, the main reduction 
therefore being in the corpuscular content. An explanation compara- 
ble to that given for similar figures is obtained in experimental high 
intestinal obstruction. The symptoms of toxemia are due to the 
absorption of the proteoses by the damaged intestinal mucosa and the 
utilization of the chlorides to neutralize the toxic substances. The 
authors found that in the period just preceding and during the parox- 
ysms in the allergic conditions imder study the free acidity of the urine 
rises and urates are often deposited on cooling. The urinary excretion 
is diminished and the specific gravity is usually increased. There is a 
retention of chlorids and a positive ether reaction. (A test described 
by the authors and formerly used in cardiac failure with edema, in which 
a few drops of 25 per cent sulphuric acid is added to 2 cc. of urine in a 
test-tube followed by a half-inch layer of ether. The mixture is shaken 
and a positive result is the appearance of a viscid and opaque layer at 
tlie ether-urine junction.) The ammonia excretion rises and the ratio 
of free acid to ammonia-combined-acid is altered. Finally, the excretion 
of amino-acid, creatinin, and uric acid begins to rise. In the period fol- 
lovdng the subsidence of the paroxysm the urine shows a rapid and 
progressive fall in free acidity to neutrality and finally alkalinity. 
The volume of urine excreted is raised and the specific gravity falls. 
The excretion of chlorids is increased and the ether reaction diminishes 
or disappears. The excretion of ammonia falls with a still further 
disturbance of the ammonia and ammonia-combined-acid ratio. 
Finally, there is a gradual drop in the excretion of amino-acids, creati- 
nine, and uric acid. The van den Bergh reaction when positive in these 
patients is of tlie biphasic type. In tlie light of tlieir findings tlie 
authors have outlined a rationalized scheme of treatment to include a 
lacto-vegetarian diet, the administration of aromatic spirits of ammonia 
in small amounts before meals, ephedrin to those patients clinically 
shoAving e.xhaustion of the adrenals, and glucose daily 2 to 4 ounces in 
divided doses. 
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Operative Treatment of Uterine Myomata— From the clinic of 
Kiparsky, in Leningrad, comes a report on the operative treatment of 
510 uterine myomata which has been presented by Mandelstamm 
{Zmiralhl f. Gyndk, 1928, 52, 2760). There were 384 abdominal 
operations with a total mortality of 2 per cent. These cases are sub- 
divided into 101 complete hysterectomies with a mortality of 2 per 
cent, 221 supravaginal hysterectomies with a mortality of 1.8 per cent 
and 62 myomectomies with a mortality of 3.2 per cent. There were 
126 patients treated by vaginal operations, such as complete hyster- 
ectomy, supravaginal hysterectomy and myomectomy with a total 
mortaUty of 1 per cent. He states that there should be no operation 
of choice in the treatment of myoma, but that each case should be 
decided on its own merits and be subjected to the proper operation. 
Mjmmectomy should be performed in young women whenever possible. 
Complete hysterectomy is indicated when there is a complicating car- 
cinoma of the cervix or cervical myoma, in the presence of inflamma- 
tory disease of the cervix or when the cervix is fixed on account of 
posterior parametritis causing pain, in the presence of secondary 
changes in the tumor, such as necrosis, suppuration or malignant 
degeneration and in any cases in which the pouch of Douglas must 
be drained. In all other cases supravaginal hysterectomy should be 
preferred. 


Radical Operation for Cancer of the Cervix.— The operative treat- 
ment of cancer of the cervLx is employed in such a comparatively few 
clinii^ ill this country at the present time, that in order to loiow what 
is going on in this field we must investigate the clinics of Europe. In 
a very interesting report of the work he has done in Leipzig and Berlin, 
Stoeckel [Zeniralbl. /. Gyndk., 1928, 52, 39) presents a series of 206 
cases in which he performed the radical operation by the vaginal route 
with a primary mortality of 4.8 per cent. He employs the vaginal 
route because lie believes that the parametrial tissues can be removed 
more completely by this method. He has been able to show a four- 
year cure in approximately 50 per cent of tlie cases which, of course, is 
as good as can be shown by the abdominal operation and, in addition, 
the primary' mortality by the vaginal route has been much less, TJicre 
wore several cases of injury and also secondary necrosis of the neighbor- 
ing structures, such as ureter, bladder and rectum, but in the majority 
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of the cases these injuries healed spontaneously. While the original 
article is too detailed to lend itself to satisfactory abstracting, it is 
mentioned here to remind the gynecologists in this country that radical 
operations are still being done in large numbers in certain foreign clinics. 

Treatment of Gonorrhea in Women by Diathermy.— In order to 
obtain an idea of the value of diathermy in the treatment of gonorrhea in 
women, Pugh (Phys. TJierap., 1928, 46, 32) collected 500 cases including 
200 cases of his own which had been subjected to this form of treatment 
and in which there were complete notes of the progress of the cases. 
In this group the apparent bacteriological and clinical cures are about 
70 per cent, the vast majority of which were acute cases. In about 
10 per cent of the cases the patients could not tolerate diathermy in the 
urethra. As a result of his study as well as his personal experience he 
believes that diathermy is an ideal method of treatment of gonorrheal 
infection of the urethra and cervix but must always be handled by a 
physician and not by a technician. If carefully given, it is usually 
painless. From the standpoint of secrecy, it is ideal in that the patient 
does not have to have a douche bag or medicines about her room. For 
best results the treatments should be given about twice a week and 
continued until five negative smears are obtained. 
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A Classification of Deafness Based on the Effect of Deafness on Effi- 
ciency in Life. — Asserting that deafness being only a symptom, a classi- 
fication may begin from several points — as its cause, its degree, its 
effect on the deafened person, and so forth; that any classification 
starting from one point will cut across or overlap any other starting 
from any other point; and that “any classification of the deaf worth 
talking about must have more than an academic value,” Love (J. 
Laryngol. and Otol., 1929, 44, 78) puts deafened children into four main 
groups — A, deaf mute; B, “muted or semimuted;” C, speaking deaf; 
D, partiall}’’ deaf, hard of hearing, and semideaf. Those in class A are 
due to “congenital defect in development” — either Mendelian or heredi- 
tary sj^hilis (few). In classes B and C, cerebrospinal fever and heredi- 
tary S 3 T)hilis are responsible for the deafness, which occurs later in child 
life in Class C. Members of B and C are totally deaf. Children in the 
three groups are incurable and must be educated in special schools for 
the deaf, which applies also to the severer cases in Class D, due chiefly 
to middle-ear disease, rather than to nerve deafness as seen in Classes 
B and C. Class D is the largest group and tlie hearing of many in tin's 
group can be improved. Love doubts that syphilis is a common cause 
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of congenital deafness. In concluding, lie indicates four practical 
measures to decrease tlie inefficiency of these sufferers: {}) An intensive 
campaign against diseases of the ear in children; (2) an inten^ve study 
of sclerosis with a view to its prevention; (3) compulsory notification of 
syphilis; (4) training of the public in the causation of congenital deaf- 
ness, to discourage intermarrying of the congenitally deaf and their 
relatives. 

The Bacteriology and Clinical Course of Acute Suppurative Otitis 
Media, Acute Mastoiditis and their Complications.— From observa- 
tions made on a series of 275 patients, Hesse {Ztschr. /. Hah.- Na^en.- 
Ohrenk, 1929, 22, 372) is convinced that predisposition to the occurrence 
and spread of suppurative lesions of the middle ear and the mastoid cells 
depends to a large extent on both constitutional and anatomic factors. 
In emphasizing that resistance of the host plays a more important role 
than virulence of the invading microorganisms _ in determining the 
gravity of the infection, he discusses the relative value of several 
immunologic procedures in estimating each of these factors. Those 
cases due to Streptococcus mucosus (Pneumococcus III) were particu- 
larly severe in adults. The author states that the source or prognosis 
of a given infection of the tympanic cavity and its sequelai can be 
determined only by evaluation of all the various factors collectively and 
not individually. Such influencing factors as type and virulence of the 
causative bacteria, the hematologic and serologic findings of the patient 
and the local anatomic and pathologic conditions as revealed by 
Roentgen ray or encountered at operation are stressed by Hesse. 


Dental Caries in Paranasal Sinus Infections. — Although able author- 
ities have taught that 20 per cent of maxillary sinus infections are of 
dental origin. Berry {Arch. Otolaryngol., 1928, 8, 698) after a careful 
examination of 152 patients, believes that 60, and perhaps 80, per cent 
would be a more accurate estimate of the dental complications in maxil- 
• lary sinusitis. Of tliese, 18 per cent were of “proved,” 30 per cent were 
of “probable,” and 41 per cent were of “possible,” dental origin. After 
a consideration of the anatomic and pathologic factors, the author 
stresses the value of transillumination of the alveolar process, as well 
as of the sinus^, by tlie instrument commonly employed by dentists. 
The electric vitality test and Roentgen ray were other important 
methods of examination. He contends that relatively prompt discharge 
of alveolar infection into the antrum stops the bony resorption which 
one looks for in the radiographs; and tliat in this type of case, imless new 
metliods for diagnosis beeome available, it is the rliinologist, working 
witli tlie dentist and the roentgenologist, who will determine whether 
harm is resulting. 


Roentgenologic Signs which Indicate Extension of Infection from 
the Ethmoid and Sphenoid Sinuses to the Base of the Skull.— By plac- 
ing the top of tlie head downward on a Potter-Bucky diaphragm so as 
to bring the base of the skull as nearly parallel to the film as possible, 
and by direchng the central ray through tlie larynx toward the A'erlex 
of the skull, Pfauler {Arch. Otolaryngol, 1928, 8, 038) frequently has 
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demonstrated the extenstion of chronic deep sinusitis (ethmoids and 
sphenoids) to the base of the skull. This extension is characterized 
by a local or general osteitis, as indicated by increased density due to 
increased lime deposit, which probably is the result of a reaction of the 
inflamed dura mater. The extension may affect any of the fossae of 
the skull, on either or both sides. Certain deformities or anomalies of 
the sella turcica and its attachments may be due to an extension of this 
inflammatory process. 


How and when the Mucous Membrane of the Maxillary Sinus 
Regenerates. An Experimental Study in the Dog. — To determine 
what histologic changes occur after removal of the lining of the maxil- 
lary sinus, Know'-lton, assisted by McGregor {Arch. Otolaryngol., 

1928, 8, 647) denuded at operation an antrum of three dogs and observed 
the histologic picture at varying intervals afterward. It was seen that 
one montli after the antral lining had been removed, epithelial regenera- 
tion was well established and bone formation had begun; that three 
months after operation, epithelial regeneration was complete and the 
canine fossa opening was nearly filled in with bone; and that five months 
afterward, gland regeneration was well established, and the muco- 
periosteum as a whole looked almost normal. Human antral sections 
indicated that the same processes occur in man. 

Apparatus for the Quantitative Testing of Air and Bone Transmitted 
Speech. — The usual test for the relative acuity of hearing air and bone 
transmitted sound is made with a series of tuning forks. It is well 
known that the greatest disability of the deafened person consists in 
his inability to hear conversations. As the sounds from the tuning 
fork are comparatively pure tones, while the voice sounds are compli- 
cated combinations of tones, the fork tests are a poor criterion of the 
sensitivity of speech. Pohlman {Proc. Soc. Exper. Biol, and Med., 

1929, 26, 355) calls attention to a quantitative method of producing 

voice sounds in the phonograph audiometer with its electromagnetic 
pick-up. The instrument may also be used with a bone telephone by 
stepping up the energy with a two-stage audio-amplifier. As it is pos- 
sible to test botli air and bone acuity with the same receiver under the 
same mechanical conditions, a direct comparison can be determined. 
After briefly outlining the technique of examination and stressing the 
obvious advantage of employing a single receiver to ascertain both air 
and bone acuity, the author indicates other desirable features of the 
procedure. 


Relation of Otolar 3 mgologic Disease to Mental Disease. — After a 
general discussion of his subject. Free {Arch. Otolaryngol., 1928, 8, 
707) concludes that a definite and dependable relationship exists 
between physical disease and abnormal mental functioning; that in 
mental diseases, infections of the nose, throat and paranasal sinuses 
frequently form a part of the sjonptom complex; and that diagnosis 
and treatment in early cases may prevent tlie development of a psy- 
chosis and in patients alread 3 '^ hospitalized contribute to their comfort, 
and sometimes to tlieir cure. • ■ 
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Radiotherapy in Chronic Myelogenous Leukemia.— According to 
Leddy (Am. J. Roent. and Rad. Therap., 1929, 21, 250) myelogenous 
leukemia, like the other lymphoblastomas, is generally fatal from two 
to three years in spite of any form of treatment. Radiotherapy will 
produce remissions in at least 50 per cent of cases for an indefinite 
period, even to the point of freedom from symptoms. The treatment 
is best started with slow irradiation of the spleen and the body generally. 
High doses of radium and Roentgen rays are better reserved for the 
inevitable stage of refractoriness. 

Studies of the Thymus. — Perkins (Am. J. Roent. and Rad. Therap., 
1929, 21, 256) states that whether or not a child presents clinical 
symptoms of status lymphaticus, the finding of an enlarged shadow 
in the mediastinum, not characteristic of some other lesion, should be 
a warning of potential danger when either a major or minor surgical 
operation is considered. Observations at the Seaside Hospital indi- 
cate that between the ages of one and seven years 8.6 per cent of all 
children exhibit mediastinal shadows characteristic of thymic enlarge- 
ment. 


Treatment of the Thymus. — From their observations, Kinney and 
Taylor (Am. J. Roent. and Rad. Therap., 1929, 21, 263) have been 
led to believe that in the newborn attacks of cyanosis with or without 
dyspnea, or attacl^s of extreme pallor with flaccidity are more often 
associated with enlarged thymus or atelectasis than with all other 
causes combined, and that in the majority of cases the offender is the 
th^'mic gland. In a series of 213 children given Roentgen therapy, no 
fixed relation betw^een the symptoms and the size, shape or density of 
the upper mediastinal shadow could be determined. Of Ae 213 
patients treated, 7 had a return of the gland shadow unaccompanied by 
a return of sjunptoms; 13 had a return of both shadow and symptoms 
ivith tlie disappearance of both after a repetition of the tlierapy. 

Bone Changes in Leprosy. — Bone changes are usually marked in 
both types of leprosy, whetlier of the sldn or nerves, writes Hopkins 
(Radiology, 1928, 11, 470). The most marked osseous change takes 
place in the phalanges of the extremities and the nasal septum, while 
the bones of the trunk and the long bones of the legs and arms are 
untouched. The actual loss of bones causes a mutilation of the hands 
and feet, which is so characteristic of leprosy, and may be absorption 
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of bone without any evidence whatsoever of inflammation or suppura- 
tion of the overlying tissues. Bone loss is followed by retraction of 
the soft tissues, the tips of the finger nails often projecting from the 
phalanges when the digit has disappeared. The absorption of the 
nasal septum is followed by the sinking in of the soft parts of the nose. 
This process of bone absorption is usually a very slow one. Ten, twenty 
or thirty years may elapse while the digits are gradually shortening. 
AVhen suppuration occurs, of course, it is much more rapid. 


Roentgen Diagnosis and Treatment of Enlarged Symptomless 
Thymus.— O’Brien {Am. J. Romt. and Rad. Therap., 1929, 21, 271) 
assumes that the 6 or 7 per cent of cases of “broadened mediastinal 
shadow” seen in children without symptoms represent at least rela- 
tively enlarged thymus glands. No one who is informed thinks for 
a moment that all of tliis group represent pathologic glands. The 
group undoubtedly comprises glands which have not undergone acci- 
dental involution from disease, those in which the rate of chest grOwtli 
has not kept pace with the thymus, as well as those glands considered 
potentially a menace. Since it is known that involution of the thj'^mus 
takes place rapidly and Avithout harm (Hammar) following Roentgen 
or radium treatment, it would appear not only desirable but requisite 
to prescribe radiation therapy for children presenting a “broadened 
mediastinal shadow” without symptoms, if general anesthesia or 
surgery is contemplated. 


Ossification of the Costal Cartilages in Relation to Habitus and 
Disease. — Ossification in the costal cartilages was analyzed by Riebel 
{Am. J. Roent. and Rad. Therap., 1929, 21, 44) in 341 cases and corre- 
lated with the incidence of tuberculosis, syphilis and habitus. The 
finding of Rist Gaily and Trocme that ossification proceeds more rapidly 
in the male was confirmed. No relationship with tuberculosis, either as 
an etiologic factor or as a result, could be discerned; this is contrary to 
the findings of certain German authors, who consider early ossification 
as a cause of tuberculosis and also as a feature of favorable prognostic 
import. No relationsliip to habitus was discovered. Extensive ossifi- 
cation appeared to be more frequent in sypliilitic patients, particularly 
in tlie upper decades of life. However, the very wide range in the stages 
of ossification which can be discerned in any age group makes this sign 
of very limited value in the individual case. 


Roentgen-anatomical Studies of the Colon in Tuberculous Patients. — 
Three hundred tuberculous patients were examined by Sampson and 
Halpert {Am. J. Roent. and Rad. Therap., 1929, 21, 37) to determine 
whether the colon has any roentgenologic characteristics peculiar to 
tuberculous persons. The cecum AA^as found on the linea terminalis in 
50 per cent of the males and 47 per cent of the females, and in the pelvis 
minor in about 23 per cent of the males and about 43 per cent of the 
females. The hepatic flexure was an acute angle and the first portion 
of the transverse colon lay parallel with the ascending colon for half the 
length or less of the ascending colon in about 41 per cent of the males 
and 30 per cent of the females; the first part of the transA^erse colon lay 
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along the ascending colon for more than half its length in 22 pei cent of 
males and 35 per cent of females. In all but 3 males and 2 females the 
transverse colon was at a lower level than the greater curvature of the 

stomach. 


Iodized Oil in Roentgenology.— Iodized oil, whether used as lipiodol 
or iodopin, in commercial strength or diluted, is an excellent opaque 
medium for roentgenologic examination, in the opinion of Friedman 
{Radiology, 1929, 12, 114). Injections of the oil are harmless in the 
nasal accessory sinuses, Eustachian tubes and laclirymal ducts. Explor- 
ation of the bronchial tree is comparatively free from danger but cases 
must be selected; it is contraindicated in tuberculosis and hyperthyroid- 
ism. Injection of the oil into the renal tract is inexpedient; sodium 
iodid solutions are better. It is valuable and harmless in examining 
the uterus. Meningeal examinations must be made with caution. 


The Inverted Cecum.— Inversion of the cecum, a condition in which 
the cecum is folded upward on the ascending colon, is probably more 
common than is generally supposed, according to Fried {Avi. J. Roent. 
and Rad. Therap., 1928, 20, 531). The malposition is congenital. In 
the cases reported by Fried it was characterized clinically by attacks of 
abdominal pain which was sometimes relieved and sometimes aggra- 
vated by changes of posture. Usually the pain was relieved by stand- 
ing. In two cases there was tenderness over the right iliac fossa and 
appendicitis was diagnosed. On roentgenologic examination with a 
barium enema the inversion was manifest in each case. It was note- 
worthy that when the patient assumed a standing posture the cecum 
frequently turned downward into its normal position. 


Radium Therapy of Cancer at the Radium Institute of Paris. — 
Regard {Am.. J. Roent. and Rad. Therap?., 1929, 21, 1) holds that radium 
therapy through natural cavities of the body cm-es with regularity only 
epidermoid carcinoma of the cervix uteri, and only when the cancers 
has not as yet extended far beyond the limits of the uterus. In cancers 
Avhich are more extensive this procedure can be used only aS an addition 
to irradiation from an external source. In other localizations of cancer 
intracavital radium therapy usually results in only temporary diminu- 
tion of the tumor. The only cancers which have been cured, as a rule, 
l)y radium therapy are cancers originating from epidermoid structures. 
Adenocarcinomas are in general more radioresistant. At the Radium 
Institute in Paris they have been unable to cure by radiotherapy, 
adenocarcinomas of the rectum or cervix uteri except in a few rare 
instances. Direct cytolethal action of radiation is the essential phe- 
nomenon in the treatment of cancer; variations in the number of leuko- 
c\ tes and lesions in the vascular and connective tissues are inconstant 
and late. Gamma rays of radium have an undoubted biologic superi- 
ority over our present day Roentgen rays. This superioritv results 
from a selective action which is especially defined in its biologic elTects on 
sensitive cells. Nevertheless, it is possible that the inferiority of 
Roentgen rays is only temporary and that increase in their penetration, 
Iiower will reverse this relation. 
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The Freeing of the Teacher.— Hardy {Merit. Hyg., 1929, 13, 33) 
states that the traditional teacher was considered good on the basis of 
her respect for authority, impersonal interest in either method or sub- 
ject matter and the possession "as a right and a glory” of the power of 
authority. “In all these qualities it would seem to me tliat our general 
systems of education, children of the nineteenth century, have reflected 
the tendency of the nineteenth century to recognize and respect only 
what could be formulated in words or measured in figures. The spu'it 
of man, whether in the teacher or in the child to be taught, since it can- 
not be formulated, has not been honored. The new education has 
arisen from the needs of the spirit, calling for the restoration of what it 
has lost.” She believes that the only method available at present for 
the selection of teachers for the purpose of advancing the new pedagogic 
principles is that of impression on the part of the employing body. To 
offset this she would have a continuation of the present efi“orts to estab- 
lish standard scored tests of personality and other tests of judgment in 
concrete situations. In order to produce the type of individual needed 
for teaching purposes she would seek to revise all the training-school 
schedules. 


Sodium Bromid Therapy in Functional and Organic Psychoses. 
— Black {Psychiatric Quarterly, 1929, 3, 49) reports tlie results of 
intensive use of bromides in functional and organic cases at the Utica 
State Hospital since June, 1924. He states that bromides were admin- 
istered to tliese cases up to the point of intoxication. Doses ranged 
from 60 to 240 grains a day for varying periods of time, the object 
being to induce bromid intoxication. He calls attention to the fact 
that bromide rash appeared in only 10 of the 86 cases treated, in spite 
of the other symptoms of intoxication and tliat when this symptom 
occurred it responded immediately to treatment with Fowler’s solution. 
In half of the cases the bromid dosage was diminished during the rash 
and in half of the cases it was discontinued entirely. In no case was the 
rash apparent at the end of two weeks. Edema of the lower extremities 
occurred in 2 cases. Urinalysis showed no distmbance of kidney func- 
tion. One case had to be discontinued because of tlie edema. He tliinks 
that the improvement in these cases may be attributed to the relief 
of tension and diminution in the severity of tlie mental conflict, giving 
an opportunity for the strivings toward reality to dominate and by 
tlie stimulation of inhibition thereby strengthen tliat portion of tlie 
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psyche which is strmng toward reality. He feels that bromid fre- 
quently brings about a return of interest in the field of former activitjq 
the patients become more readily accessible, are more easily influenced 
and the level of consciousness is raised. He summarizes the results as 
follows: Of 69 cases of dementia precox treated, 51 showed varymg 
degrees of improvement, 18 were unimproved, 3 manic depressive cases 
all showed a varying degree of improvement, 6 of the functional psy- 
choses showed improvement in 4 while 2 were unimproved. In 8 
organic cases 5 showed varying degrees of improvement and 3 were 
unimproved. “The results in dementia precox were found to be more 
lasting, many cases having risen from the vegetative level to a level in 
which they were taking considerable interest in their surroundings and 
were usefully employed; some have shown only partial regression, 
others no regression toward their pretreatment state. In tlie other 
forms of functional psychoses treated the percentage of improvement 
was about equal to that found in the dementia precox group; however, 
the results were not so lasting.” (In commenting on the above would 
state that in the last 400 admissions to the Colorado Psychopathic 
Hospital examined consecutively for blood bromid determinations, 19 
have shown increased blood bromid, in every one of which mental 
symptoms were correlated with the bromid intoxication and disappeared 
on the discontinuance of the drug and its elimination by saline therapy. 
Among these were some cases of dementia precox, evidently precipi- 
tated by tlie administration of the drug, showing marked improvement 
on its discontinuance with the patient going into a prolonged residual 
state requiring institutional care. Because of tliese facts tlie abstractor 
would advise against experimental use of bromids in large doses without 
carefully controlled determinations on the blood serum of the patient. 
Our own experiences would contraindicate the extensive or intensive 
use of bromids in tlie treatment of mental and nervous diseases.) 


The Treatment of Schizophrenia.— Hinsie {The Psychiatric Quar- 
terly, 1929, 3, 5) presents a rather extended study of present-day 
methods of treating schizophrenic patients. In discussing psycho- 
therapy he gives a great deal of space to psychoanalytic treatment and 
mentions only briefly such general methods as reeducation, training, 
activity regimes, encouragement and suggestion. He believes from 
the observations whicli he collected that patients with sehizophrenia 
form a wide and varied group and that a single therapeutic approach 
is ill-advised. The status of biological processes in the treatment he 
considers to be as yet uncertain except in those cases where there is a 
definite malfunction or deficiency of one of the endocrine organs. He 
presents considerable evidence that prolonged narcosis has proved of 
value from tlie pharmacotherapeutic standpoint but believes that so 
far no adequate safe method for indueing prolonged sleep has been 
ad^ anced. Fever tlierapy he considers has not yet been proven of any 
definite value. So also serotherapy, the treatment of focal infections, 
pli^ biotlierapy and various surgical procedures, he believes to be of 
value only in tlie presence of specific indication for such intervention. 

ccuputional therapy he considers to be of value as an adjunct to other 
forms of treatment. In summary he states: “It appears from the 
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works of others that the broad ps.ychobiologic approach has rendered 
lietter service in the general management of schizophrenic problems 
than have other forms of treatment. Ps^’^chotherapeutic investigations 
have likewise been reported as yielding favorable results under the 
circumstances particular to the nature of the drug employed. A third 
plan comprises a combination of the first two methods. In some cases 
combined treatment is a method of choice, either' the psychical or the 
pharmaceutic procedures being emphasized, depending on the special 
circumstances surrounding the case. Ordinarily drug therapy appears 
to be useful as a means by which tlie patient may be rendered accessible 
to psychotherapy. Occupational therapy occupies a somewhat similar 
position, in that it affords the patient an opportunity to express his 
needs and his interests and by the expression the waj'^ is open for more 
profound investigation and treatment of the psychological issues 
peculiar to the case at hand.” 


PATHOLOGY AND BACTERIOLOGY 
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Metaplasia of Basal Cells in the Ducts of the Pancreas.— The presence 
of plaques of squamous epithelium in the ducts of the pancreas have 
been commented upon by many authors. These have usually been 
desci'ibed in association with other lesions of the ducts, obstruction, cyst 
formation and stone. Balo and Ballon {Arch. Failu, 1929, 7, 27) 
observed a metaplasia of basal cells in the panereatic ducts in over S 
per cent of 160 pancreases examined. These islands of metaplasia 
occurred in both the large and small ducts, and varied greatly in the 
extent of involvement of these tubules. The authors believe that these 
lesions wliich appear as projecting masses accoimt for dilatation and 
cj^st formation in the distal portions of these tracts. Other pancreatic 
changes may also be referable to their presence. A considerable propor- 
tion of the cases were aeeompanied by jaundice. They state that it is 
possible that factors similar to a difficiency of viatamin A may play a 
role in the proliferation of the basal cells of the ducts of the pancreas. 

Siderosis of the Globus Pallidus: Its Relation to Bilateral Necrosis. 
— Hadfield (J. Path, and Bacterial., 1929, 32, 135) studied a series of 
65 brains to determine the variation in the localization of iron deposits. 
He found that siderosis limited with anatomic precision to the globus 
pallidus is the expression of a slow evolutionary atrophy affecting the 
nuclei in at least 60 per cent of indmduals over the age of thirty years. 
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Its presence cannot be taken as indicating the presence of a,ny disease 
process, although this deposit predisposes to acute bilateral destraction 
of these nuclei. The siderosis is of 'endogenous origin, arising, ne 
believes, from the nerve cells and neuroglia and accumulating in visible 
and stainable form in the perivascular spaces. The iron deposit at 
times, bears a relation to the deposition of calcium, and the presence ot 
sclerotic arteries. 


Diffuse Obliterating Endarteritis of Unknown Etiology.— Perla a,nd 
Seligman {Arch. Path., 1929, 7, 55) report a case of diffuse obliterating 
endarteritis in a woman, aged forty-seven years, who for a period of one 
year prior to death showed manifestations of cerebral scleroses. At 
autopsy an extensive endarteritis ivas found to involve the coronary 
arteries of the heart, cerebral, renal, splenic, thyroid, pulmonary and 
peripheral vessels. The inferior vena cava was also sclerosed and 
thrombosed. The vascular scleroses w^ere mainly composed of nodular 
thickenings of the intima encroaching upon the lumina of the vessels. 
No etiologic factor could be determined for the condition. They state 
that they were able to find only one other case of similar nature. 


The Influence of Fatigue on the Exchange of Water in the Body. — 
Recent research has shown that the changes in the concentration of the 
blood after fatigue are not so simple as formerly represented. Tests 
were made on the blood by Kaulbersz {J.’de 'physiol, et path. gSn., 1928, 
26, 616) after varying periods of fatigue, caused by walking or climbing. 
It was found that the loss of water by perspiration and evaporation did 
not necessarily cause a greater concentration of tlie blood, but was 
accompanied by a dilution, by a protein containing liquid, arising after 
muscular activity. The heat of the body was particularly noted, and 
the amount of water drunk during the fatigue, taken into account. The 
latter was found to cause no appreciable dilution. First short tests, of 
an hour and less, showed a gradual increase in the concentration of the 
blood, following a rapid dilution during the first few minutes of walking, 
with a constant rise in temperature from the first. In longer tests of 
several hours, the concentration diminished after the first hour, and the 
blood became more and more diluted by the protein-containing liquid, 
while the temperature of the body decreased gradually. Thus the tests 
showed that the changes of the water in the blood depended on the tem- 
perature of the body, and fatigue in physical work produced a concen- 
tration and dilution of the blood according to the rise and fall of the heat 
of the body. 


The Progressive Anemia following a Single Intramarrow Injection 
of Bacillus Welchii Toxins.— Torrey and Kahn {Ain. J. Path., 1929, 
5, 117) have been able to demonstrate that the single inoculation of 
.5 cc. of a Bacillus welchii toxin (onlj' slightly hemolytic in 'nitro but 
o a potency sufficient to cause deatli in twenty-four hours when injected 
into the breast muscles of a pigeon) into the tibial marrow of rabbits and 
a monkey was followed by a widespread degenerative process of the bone 
marrows The commencement of these changes was noted on the side 
or the body opposite the site of inoculation vdthin eighteen hours. After 
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twelve days tlie process was well advanced as shown by the marked 
mucous degeneration of die fat cells, great diminution in other normal 
marrow and blood-forming cells and a marked increase in polymorpho- 
nuclear leukocytes. In rabbits which had died eleven or more weeks 
after the inoculation the marrows were found to be in an advanced stage 
of degeneration with fat cells replaced by a granular material and an 
extreme atrophy of cellular elements. Nearly all the animals showed a 
rather more pronounced degeneration in marrows far removed, tlian in 
that into which the toxin was injected. The concomitant clinical pic- 
ture and hematology in these animals was e\adenced by a chronic, per- 
sistent, and often fatal anemia characterized by a low hemoglobin con- 
tent of the blood, low erytlu'ocyte count and a color index generally 
above 1. Anisocytosis and at times poikilocytosis was pronounced. 
An intravenous injection of like or larger amounts of toxin caused a 
similar anemia but only a transitory marrow injury whicli was followed 
by protection from tlie effects of later and larger amounts of the toxin. 
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A Special Study of the Vision of School Children.— Kempf, Jarman 
and Collins {P^lh. Health RepU., 1928, 43, 1713) review the anatomy 
of the eye, the physiologj”^ of vision, the principles of optics and give a 
detailed study of the eyes of 1860 children in tlie Wasliington public 
schools. Special points in tlie general discussion are the rapid develop- 
ment of myopia between the seventh and twelfth year and the impor- 
tance of examinations by specialists. The following are the important 
features brought out by this survey: (1) The simple Snellen test 
reveals but a small percentage of the actual number of refractive errors 
in children. (2) The myopic eye is nearly always discovered with the 
use of tlie simple Snellen test. (3) The hj^ieropic eye is rarely found 
with the simple Snellen test, and then only the very severe types are 
revealed. (4) The astigmatic eye may be found with the simple 
Snellen test. Of course the simple Snellen test does not reveal the tyjie 
of visual defect; it shows only that certain eyes can read only certain 
letters at a specified distance. (5) The frequency of myopia tends to 
increase between the seventh and twelfth years. This is very impor- 
tant, as myopia may develop rapidly. For this reason all school children 
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should have the simple Snellen test twice a year. (6) Of the 66 per 
cent of eyes which read 20/20 or better and appeared normal, 32 per 
cent read 20/50 or worse when a cycloplegic was used, thus indicating 
that many eyes work under a handicap. Nearly one-fifth of all the chil- 
dren tested 20/100 or worse after the cycloplegic. (7) Tim hyperopic 
eye tends to improve with advancing school age. (8) ^e myopic 
eye tends to grow worse with advancing school age. (9) The results 
emphasize the necessity for regular annual examination of eyes which 
are known to be defective. 

A Series of Typhoid Fever Cases Infected per Rectum.— Heevey 
{Am. J. Pub. Health, 1929, 19, 166) reports 13 cases of typhoid fever 
occurring in a hospital of 118 beds, all among a group of 20 surgical 
patients, to each of whom a rectal drip had been administered. Gross 
pollution of drip apparatus occurred regularly when in use. After use 
the containers were rinsed but not sterilized. Other routes of infection 
have been excluded beyond reasonable doubt. Case I developed 
typhoid on the fourteenth day after admission to the hospital and it 
is not unreasonable to postulate that he was infected before admission. 
No other sources of infection were found on laboratory examinations 
of the excreta and blood of other patients, attendants, etc. In the 
instance of Case II, an apparatus known to have been taken directly 
from Case V was used and typhoid developed eight days later. A 
hypothetical sequence in the exchange of apparatus, compatible with 
known facts, has been shown, which would account for the entire 
epidemic. 

On the Significance of Spleens Palpable on Deep Inspiration in the 
Measurement of Malaria.— Maxgy, Baeber and Komp {Pub. Health 
Repts., 1927, 42, 3010) summarize their studies as follows: In the 
United States where malaria is lightly endemic and there is a wide- 
spread use of quinin, the spleen and blood rates are low in comparison 
with tropical countries. If the technique of spleen examination be 
made more delicate, there are included with the definitely pathologic 
spleens a large number of normal spleens which are just palpable on 
inspiration, and spleens slightly enlarged or rendered more palpable by 
a recent infection, such as, for instance, measles. The inclusion of this 
class of spleens tends to obscure comparisons which may be made of 
the malaria spleen rate in different population groups. It is the spleens 
which are easily palpable at the costal margin or below, on normal 
respiration, which are of significance in the measurement of malaria. 
Field workers should control their spleen technique by observations 
made in a nonmalarious locality, and show the spleen composition or 
classification in all examinations made in malarious localities. 


The Incubation Period of Poliomyelitis.— Aycock and Luther (.7. 
1 rev. Med., 1929, 3, 103) collected data bearing on the incubation 
period ot poliomyelitis from the following sources: milk-borne out- 
breaks; cases following tonsillectomy; isolated groups of cases in the 
same locality w'here contact could not be traced; cases where a'hingle 
known contact occurred; certain instances of multiple cases in families 
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where the individuals had separated before onset of the disease; and an 
analysis of all cases observed in 1928 in Massachusetts, with Imown 
contact, in which an interval of separation had occurred prior to onset. 
They found that in all cases where the time of exposure can be set 
within narrow limits the apparent incubation falls within a period of 
from six to twenty days. In all cases where the last exposure occurred 
less than six days preceding onset of the secondary case, the duration of 
exposure is such that the incubation period could likewise have fallen 
Avithin these limits. In none of the observations reported in this paper 
was the incubation period necessarily shorter than six days. In some 
of these observations there is evidence that the infectious period of the 
disease may extend from the fourteenth day preceding the onset of 
symptoms to at least the fifth day of the disease. The incubation period 
observed in the experimental disease in monkeys following inoculation 
of fully active virus was most often six or seven days, but varied from 
four to fifteen days. Longer incubation periods were observed follow- 
ing inoculation of modified virus. 


“Food Poisoning” Produced in Monkeys by Feeding Live Salmonella 
Cultures.— Back, Jordan and Wood (J. Prev. Med., 1929, 3, 153) state 
that the majority of recent experimenters have met with signal failure in 
attempts to produce characteristic gastrointestinal symptoms by feeding 
animals with heat-killed Salmonella strains. Rhesus monkeys and 
young animals of various kinds have remained entirely unaffected after 
iDcing fed large quantities of freshly isolated bacterial strains of known 
food poisoning history. No case of illness developed in 24 human vol- 
unteers who were given large amounts of heat-killed cultures and 
filtrates of Salmonella aertrycke and Salmonella enteritidis. In view of 
these negative results, the authors considered it possible that the symp- 
toms of “food poisoning” might be due to substances in the living bacilli. 
Accordingly, eleven rhesus monkeys were fpd with living instead of 
heat-killed cultures of two strains of the salmonella group. The 
animals manifested definite and characteristic signs of “food poisoning:” 
watery diarrhea and general malaise with, in some cases, loss of appetite. 
Recovery was prompt and apparently complete; the specific bacilli 
w'ere not found in the blood stream. A second attack could be pro- 
duced in the same animal after a short interval. Monkeys fed Avitli 
equivalent heat-killed portions of the same suspension showed no 
sjanptoms. Likewise, feeding with living cells of Proteus and Bacillus 
coli failed to produce any noticeable effect. 


Infection of Laboratory Worker with Bacillus Influenzae. — Walker 
(J. Ivfcc. Dis., 1928, 43, 300) describes the course of a laboratory infec- 
tion with Pfeiffer’s bacillus. The symptoms consists of rhinitis, con- 
junctivitis and bronchitis. There was no fever. Organisms serologically 
identical Avith tlie laboratory strain Avere isolated from the nose, con- 
junctivae and sputum. The disease Avould ordinarily be classified as a 
scA-ere cold, although the diagnosis of sporadic influenza cannot be 
entirely eliminated. The infection demonstrates ancAv that some strains 
of the organism liaAm an extraordinary avidity for attacking respiratory 
mucous membrane as the primary cause of the disease. 
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A Comparison of the Composition of Pancreatic Juice and of Blood 
Serum under Experimental Conditions. — Eric G. Ball and D. 
Weight Wilson (from the Department of Physiological Chemistry, 
School of Medicine, University of Pennsylvania, Philadelphia). A 
study has been made of the relations tliat exist between the concentra- 
tions of the inorganic constituents of pancreatic juice and blood serum 
of the same animal. 

Dogs were given amytal intraperitoneally and the major pancreatic 
duct cannulated. Secretin as prepared by the method of Cowgill and 
Mendel was injected intravenously. A flow of clear colorless juice was 
produced varying in amounts from 0.3 cc. to 1.5 cc. per minute, depend- 
ing on the size of the dog. The juice was collected under oil in a grad- 
uated centrifuge tube to permit the measurement of the rate of flow 
which determines the concentration of some of the constituents. Micro 
methods of analysis were used tluroughout and in some cases checked 
against macro procedures. 

Calcium, magnesium and phosphate were found in pancreatic juice 
i,n concentrations to J of that in blood serum. The intravenous injec- 
tion of salts yielding these ions in amounts sufficient to ti’eble the 
normal serum values did not significantly alter this ratio. This suggests 
a low permeability for these ions. Sodium concentrations in juice 
were found to be somewhat higher than in serum, when calculations 
were made on the volume basis. However, the sodium concentrations 
calculated per kilogram of water were about the same in the two fluids. 
Potassium concentrations in the juice and serum were about identical. 
Injections into the blood stream of sodium chlorid, and potassium 
chlorid resulted in a parallel rise in the concentrations of these ions in 
serum and juice. Chlorid and bicarbonate concentrations in juice 
were found to vary inversely and to vary usually- with the rate of secre- 
tion; the sum of the two ions being constant and similar to their sum in 
serum. Juices secreted rapidly had a bicarbonate content six times, 
and a chlorid content that of serum, while slowly secreted juices con- 
tained these ions in concentrations more nearly equal to those of serum, 
.^suming a constant carbon dioxid tension such results indicate that a 
juice rapidly secreted is more alkaline than one slowly secreted. Freez- 
ing point determinations show that the juice and serum have the same 
osmotic pressures. _ A comparison of the sum of the acid and base 
inorganic radicals in juice showed the base to be in excess by about 
10 milli-equivalents per liter. _ This excess of base cannot be bound by 
the small amount of protein in the juice if the combining capacity of 
the protein is similar to that of serum protein. It is possible that 
organic acid radicals are also present to bind part of this base. 
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Extra Ocular Reflexes.— G. P. McCouch and F. H. Adler (from 
Department of Ph^^siology, University of Pennsylvania). Photographic 
records were obtained from the extraocular muscles in decerebrate cats. 
Nystagmus: Though the onset of contraction is synchronous with tlie 
onset of relaxation of the antagonistic muscle, relaxation is usually 
more abrupt, yielding a tension curve concave upward in contrast to 
the almost linear rise of tension in tlie opposing muscle. Tensions are 
low, not exceeding 8 grams. Reflex co-contraction on a background of 
nystagmus does not alter the reciprocal relation of an immediately 
succeeding quick component. This result supports de Klein’s view 
that the quick component is not initiated by proprioceptors in the 
extraocular muscles. 

Winking: Associated with the wink from stimulation of the conjunc- 
tiva there is a retraction of the eyeball mediated by co-contraction of 
the retractor bulbi and all of the recti muscles, which may attain a 
tension of 40 grams in the external rectus. The curve of contraction is 
S-shaped when isometrically recorded, concave upward to a peak when 
shortening is permitted. It terminates within 70 to 100 a in an angle 
almost as sharp, and a curve of relaxation almost as abrupt, as occur 
in a neuromyal tetanus. Such a pattern suggests rapid recruitment 
followed by almost complete synchronous inhibition. 


The Comparative Molecular Concentrations of Glomerular Fluid 
and Plasma in Frog and Necturus.— A. M. Walker (from the Labor- 
atory of Pharmacology of the University of Pennsylvania). Specimens 
of glomerular fluid and plasma were obtained from 34 frogs and 5 
necturi, and the molecular concentration of the two fluids compared, 
one against the other. The capillary method of Barger, recently 
employed by White in a similar investigation on necturi, was employed. 
In 29 instances the glomerular fluid proved to be isotonic with plasma; 
and in only 3 of the remaining 10 instances did the glomerular fluid 
differ from the plasma in molecular concentration by more than 10 per 
cent. These results are in agreement vdth similar experiments on dye 
content and electrical conductivity recently performed in this labora- 
tory; and are taken as strong evidence that glomerular fluid is formed 
by the simple physical process of filtration. 

Notice to Contributors. — Manuscripts intended for publication in the Asiemcan 
Journaij of the Medical Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. Krtjmbhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be tjTiewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanjnng articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, journal, 
year, volume (in Arabic numbers) and page (beginning and ending). 

Two hundred and fifty reprints are furnished gratis; additional reprints may bo 
had in multiples of 250 at the expense of the author. They should bo asked for 
when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal will be 
translated at its expense. 
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\ 

The combination of thyrotoxicosis and primary pernicious 
anemia is extremely rare. Only 3 cases have been found in the 
literature. One was reported by Neusser^® in 1899, 1 by Hansen^^ 
in 1922 and the third case was mentioned by Giffin and Bowler^ 
in 1923. Neusser’s case came to autopsy and was found to have 
a condition of the liver “ similar to acute yellow atrophy,” Hansen’s 
case developed acutely after repeated Roentgen ray treatment over 
the thyroid gland. Youmans^® has observed that in parts of the 
country where both diseases occur frequently their combination is 
not seen. . • > :. 

A moderate degree of anemia was for long thought to be a usual 
accompaniment of thyrotoxicosis. Some fifty years ago Wilks®® 
pointed out that “there are those who have been content to attribute 
the whole of the symptoms [of exophthalmic goiter] to anemia,” 
hut relatively recently the careful studies of Kocher^'^ and Plummer®^ 
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demonstrated that the pallor frequently observed is not necessarily 
indicative of reduction in hemoglobin and that significant anemia 
is, in fact, unusual. Occasionally, it is true, mild secondary anemia 
is observed to decrease with improvement in thyrotoxicosis. 

In hypothyroid states, on the other hand, anemia is the rule. 
In Kocher’s^® description of cachexia strumipriva he includes the 
report of a study of the blood of 17 cases. Ten of these had fewer 
than 3,500,000 erythrocytes per c.mm. MacKenzie^® has recently 
emphasized the occurrence of anemia in cases of myxedema. In 
certain cases the differential diagnosis of myxedema from pernicious 
anemia may offer some difficulty, and Boothby® mentions a case in 
which he felt sure the two conditions coexisted. Warfield and 
Greene^^ have made a valuable study of a group of cases of hypo- 
thyroid!^ without myxedema which showed a chlorotic type of 
anemia. 

It is of interest also to note that there has been placed on record 
by TjTrelP® a case of polycythemia vera complicated with hyper- 
thyroidism. This patient has over 9,000,000 erythrocytes per c.mm., 
and, in addition, struma, tremor, tachycardia and nervousness. 

There have been many previous studies on the effect of anemia 
on the output of the heart and on the effect of thyrotoxicosis. 
Plesch^® studied both conditions in 1909, and, in spite of the diffi- 
culties of his method, was able to demonstrate increased cardiac 
output in both. The problem of the circulatory adjustment in 
anemias has recently been studied by Richards and Strauss,^^ using 
in general the methods utilized by us in the present study. The 
effect of thyrotoxicosis on the cardiac output of man has been 
investigated by Meakins, Davies and Sands, Robinson, Lilje- 
strand and Stenstrom'® and Rabinowitch.^® Blalock and Harrison® 
studied the output of the heart in dogs to which thyroid extract 
had been administered. No two groups of investigators used the 
same method, yet all, with the exception of Rabinowitch,^^ agree 
that the cardiac output is significantly increased. In the case 
repeatedly studied by Robinson^^ the cardiac output was actually 
increased to a greater degree than the oxygen consumption of the 
body. This is important because it means that the work of the 
heart was increased out of proportion to the increase in the metabolic 
rate. 

This study, which was initiated because of the combination of 
two conditions, each demanding an increase in cardiac output, was 
continued after the relief of anemia in an attempt to study the 
relation between changes in the degree of thyrotoxicosis and cardiac 
output. 

Case Reports. Case I.— F. S., a white farmer, was first sep by one of 
us in .Tanuary, 192G, when he entered the Vanderbilt University Hospital. 
From his own recollection and the previous hospital records the following 
history was obtained: 
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In 1915, when twenty-three years of age, he noticed that he tired with 
increasing ease on exertion. He felt weak and nervous, his eyes became 
prominent and his neck increased in size. At this time he was told by a 
physician that he had a goiter and operation was advised. He decided 
against operation, and his condition until 1918 was vanabk; sometimes he 
felt quite well and was able to perform his work without difficiuty; at other 
times he relapsed into the condition of restlessness and fatigabihty. 

In 1918 he again consulted his physician and consented to submit to an 
operation. He was given Lugol’s solution for some days and then a partial 
thyroidectomy was performed. Following this procedure he felt almost 
well for about two years, but in 1920 he had again the old symptoms of 
nervousness and weakness* These symptoms persisted intermittently 
1924, At this time the nervousness and weakness were accompanied by 
sensations of numbness and tingling of the extremities with shortness of 
breath on exertion and some swelling of the feet and ankles. With this 
combination of symptoms he entered the Vanderbilt University Hospital. 
There the basal metabolic rate was found to be -|-57. The red blood cells 
numbered 4,730,000 and the hemoglobin was 90 per cent. After two weeks 
of rest and the administration of Lugol’s solution he was discharged " slightly 
improved.” The diagnosis recorded was “toxic goiter.” During 1924 and 
1925 he received several Roentgen ray treatments over the thyroid gland 
without manifest improvement. 

When he was admitted to the Vanderbilt University Hospital in January, 
1926, he was obviously seriously ill. He presented marked exophthalmos, 
an enlarged thyroid gland, tachycardia and tremor. The basal metabolic 
rate was -1-47. He had at this time a palpable spleen, brownish pigmenta- 
tion over the front of the neck, a normal tongue and achlorhydria. The 
red blood cells were 1,200,000, the leukocytes 3200 and the hemoglobin 
24 per cent (Sahli). The stained smear showed some slight variation in 
size and shape and no young forms. There was no evidence of involvement 
of the spinal -cord. 

Four transfusions resulted in a rise in erythrocytes to 3,000,000. In 
April, three months after admission, after preparation with iodin, thyroid- 
ectomy was attempted. The procedure had to be abandoned before any 
gland tissue was removed because of uncontrollable oozing from the gland. 
Operation was rendered difficult also by dense adhesions about the gland, 
possibly due to Roentgen ray therapy. Treatment after this consisted of 
rest in bed, iron and arsenic. On May 14 he was discharged improved, 
with the basal metabolic rate 4-33. The red blood cells on the day of 
discharge numbered 3,190,000, the leukocytes 3800 and the percentage of 
hemoglobin was 52. He was advised to rest for a period of six months. 
After this period he began light manual labor in a restaurant and was able 
to work until November, 1927. He was then forced to abandon work 
because of the return of weakness, nervousness, shortness of breath and 
palpitation. 

On December 14, 1927 he sought admission to this hospital for the third 
time. Lxammation showed him to be again seriously ill. He was pale, 
emaciated and dyspneic, and showed a fine tremor and striking exophthal- 
mos. The tongue was smooth and atrophied. The heart rate was 150, 
^ distended, there were rdles in 

Aq edema of the ankles. The vital capacity 

calculated normal. 

1,000,000 erythrocytes and 1800 leukocytes per 

stained smear showed 

mafTOPvt/itsTQ 8'iid shape and with a tendency to 

The ba^iTiPfnhnlf” cells were seen. The icteric index was 10. 

ine basal metabohc rate the day after admission was 4-90. 
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The patient was given a transfusion of 500 cc. of blood on the third day 
of his admission and the administration of digitalis was begun. Definite 
improvement followed transfusion. At the same time he began to receive 
200 gm. of raw liver daily. 

His course from this point can best be followed by inspection of Figs. 1 
and 2. The response to the liver diet was immediate and striking, and 
was similar to that described by MinoV® in uncomplicated cases of perni- 
cious anemia. The reticulocytes rose to 17 per cent and then fell to a level 
slightly above normal. The red cells increased in number steadily and rose 
more rapidly than did the hemoglobin percentage. During this period the 
^ symptoms of thyrotoxicosis diminished to a marked degree and then 
^adually grew worse again. Accordingly some two months after admis- 
sion, when the red blood cells approached 5,000,000 per c.mm., the patient 
was given 0.6 ec. of Lugol’s solution three times daily. Three weeks later 
the administration of digitalis was discontinued. Wlien the “iodin remis- 
sion” (Fig. 2) had taken place the dose of Lugol’s solution was reduced so 
that_ he was receiving 3 mg. of iodin daily, following the suggestion of 
Marine.^’’ This ration was further reduced to 1 mg. daily two weeks later. 
Periodically, he received also ergotamin tartrate which according to the 
view of Adlersberg and Forges' acts as an inhibitor of the sympathetic 
system, and hence as an antagonist to thyroxin. This combination of 
minute doses of iodin with ergotamin was first suggested by Youmans.^® 

. The patient left the hospital ninety days after admission, but his progress 
has been followed regularly in the out-patient department and he has three 
times entered the wards (admissions 4, 6 and 6) for short periods of observa- 
tion. When last seen, on June 22, 1928, he was obviously in good general 
condition. He was working as a watchman. His blood contained 5,p00,000 
red cells per c.mm. and 90 per cent of the expected hemoglobin.: He 
weighed 66 kg., and his basal metabolic rate was -f 13. 

The combination of severe diminution in the oxygen-carrying power of 
the blood with a large increase in the oxygen consumption of the body 
offered an opportum'ty to study the response of the circulation to an unusual 
load. At the time of his third admission, when this part of the study was 
begun, he was suffering from moderate congestive heart failure. This 
rendered impracticable the application of the more accurate methods for 
measuring the output of the heart per minute, but an approximate estimate 
was made by the procedure described by Rabinowitch.“ The first point 
on the chart of cardiac output was obtained by this method.. 

When as a result of the liver diet the patient’s hemoglobin concentration 
approached a normal figure, and when the evidences of congestive heart 
failure had disappeared the study of the cardiac output was resumed. 
Later determinations were made by use of the method of Field, Bock, Gildea 
and Lathrop.® 

Resuljfcs. The results of these studies are shoYTi in Figs. 1 and 2 
and in Table I. The figures concerning the changes in the blood 
require no further comment. When those concerned with metabo- 
lism and the circulation are studied, however, certain observations 
may be made. 

When the metabolic rate was highest (+90) and the hemoglobin 
lowest (20 per cent) the cardiac output was approximately 20 liters 
per minute, an amount ordinarily associated only with severe and 
short-lasting muscular exertion. 

Thirty-eight days later the metabolic rate was only +34 and the 
output of tlie heart was 10.5 liters per minute, at a time when the 
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on the composition of the blood of Subject P. S. 
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liemoglobin was above the level below which Blalock and Ilairison^ 
showed that the cardiac output was increased by anemia. 

TABLE I.— THE CARDIAC OHTPUT OF SUBJECT F. S. WITH 


RELATED DATA. 
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1.01 
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51 
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150 

+90 

325 

1.67* 

130 

19,500 

4850 

1928. 
Jan. 23 

4.10 

67 

52 

0.80 

116 

+34 

244 

2.32 
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10,500 

3450 

Jan. 29 
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Feb. 6 
Feb. 9t 
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+33 
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2.39 

83 
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3200 
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2.60 

91 
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3160 

Feb. 27 
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Mar. 7 
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3.17 
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2750 

Mar. 14 
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2860 

April 13 

6.67 
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9,000 

2900 

May 23 
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8,700 

2800 

June 22 

5.20 

94 

66 

0.76 

71 

+13 

216 

2.91 
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7,400 

2950 


* Calculated from arm vein blood, 
t Lugol’a solution begun. 


Following the administration of iodin, as Lugol’s solution, the 
basal metabolic rate, pulse rate and cardiac output all fell while 
the body weight increased. Subsequently, the first three factors 
varied together and, although there was a slight rise in them when 
the patient began to work, yet all were at their lowest points at 
the end of the six months’ period of observation. It is noteworthy 
in this case, as in that of Ilobinson,^® that increase in the demand 
of the body for oxygen was met by an increase in the volume of 
circulation and not by taking from the blood a larger percentage of 
its oxygen. This occurred in a patient who at the height of his 
illness had clear signs of congestive heart failure, and is shown by 
the fact that, as may be seen in Table I, the output of the heart 
per 100 cc. of oxygen absorbed by the body was greater when 
the metabolism was higher. The output of the heart obviously 
increased^ relatively more than the volume of oxygen absorbed. 
The cardiac output per 100 cc. oxygen absorbed on December 16, 
1927, was 4850 cc., but this increase was, of course, largely due to 
the severe anemia then present. 

^ As further evidence bearing on this circulatory adjustment to 
increased oxygen consumption a second case of th^’Totoxicosis, 
similarly studied, is briefly reported. 
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Case II. — J. C., a wliite male, aged forty-eight years, was admitted to 
the Vanderbilt University Hospital on July 19, 1927, complaining of 
“nervousness, loss of weight and a rapid heart.” He placed the onset of 
his symptoms at about five years before, when he first noticed that he was 
nervous and that exertion made him short of breath. These sjnnptoms 
became progressively worse. He did not sleep well at night, had profuse 
sweating and was conscious of a rapid heart beat. In spite of a good 
appetite, he lost 30 pounds in the two years preceding admission. Tor six 
months he had noticed that his eyes were more prominent. 

With the exception of pneumonia at nine years, his . past history was 
devoid of serious or significant illness. 

Examination at the time of admission showed a middle-aged white man 
with the appearance of having recently lost weight- He was somewhat 
restless. The face was pale, the lips red and the skin warm and moist. 



Eiq. 3. — VariationB in the basal metabolic rate, pulse rate and cardiac outp-ut of 

Subject J. C. 


There were moderate exophthalmos, lid lag and poor convergence. The 
thyroid gland was diffusely enlarged, especially the isthmus and the right 
lobe. It was firm but not nodrdar and no bniit was heard. The apex 
impulse was felt in the fifth interspace 8 cm. frona the mdline. The blood 
pressure was 145 mm. Hg. systolic and 75 mm. diastolic. 

There was a fiine tremor of the fingers and of the muscles of the arm. 
The red blood cells numbered 3,700,000, the leukocytes 3200 and the 
hemoglobin was ■ 70 per cent, ■ The basal metabolic rate at this time 

was -1-69. . 1 . , 

Following rest in bed the basal metabolism dropped to -{-37 the men 
day after admission. At this time the study of the cardiac output was 
begun. A few days later he was given Lugol’s solution, 10 ^ops, three 
times a day, and after eight days of its administratiph the pi^e rate was 
85 per minute and the basal metabolic rate -{-9. Five days later, on the 
nineteenth day after admission, partial thyroidectomy was penormea. 
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Tiie postoperative course was uneventful and thirty-six days after admis- 
sion the basal metabolic rate was normal and the pulse rate 75 per minute. 

Observations on the output of the heart were made first after a few days 
of rest in the hospital, second after a characteristic iodin remission and 
third after a successful partial lobectomy had been performed. The results 
are shown in Fig. 3 and Table II. 

Results. In general, results were obtained wbicb were similar 
to those from the study of the first case. The pulse rate, metabolic 
rate and cardiac output varied together and the final figures for 
the output of the heart are similar to those observed in many 
normal people. In this patient also the cardiac output was increased 
to meet the increased oxygen demand without decreasing the oxygen 
content of the mixed venous blood. 


TABLE II.— THE CARDIAC OUTPUT OF SUBJECT J. C. WITH 

RELATED DATA. 



Resp. 

quotient. 

Pulse. 

Basal 
metab- 
olic rate. 

Carbon 
dioxid 
per min., 

cc. 

\ 

Art-ven. 

differ- 

ence. 

Cardiac 
output 
per beat, 
CO. 

Cardiac 
output 
per min., 
cc. 

Cardiac 
output 
j per 100 cc. 
oxygen 
absorbed, 
cc. 

1927. 
July 24 

1 

0.87 

107 

-1-39 

! 

239 

3.13 

1 

71 

7640 

2780 

July 25 

0.96 

104 

+37 

260 

3.08 

81 

8450 1 

3120 

July 26 

0.81 

101 

+46 

237 i 

3.04 

77 

7800 

2660 . 

July 26* 
Aug. 4 

0.81 

86 

+ 9 

178 

3.08 

68 

5800 

2640 

Aug. 5 

0.81 

80 

+ 8 

176 

3.04 

73 

5800 

2660 

Aug. 8t 
Aug. 24 

0.79 

82 

+ 0 

162 

2.90 

68 

5600 

2730 

Aug. 25 

0.75 

82 

+ 3 

1 

158 

2.94 

66 

5400 

2560 


* Lugol’s solution begun, 
t Partial thyroidectomy. 


Discussion. These results serve to emphasize the magnitude of 
the extra load imposed upon the heart in cases of thyrotoxicosis 
with an increased basal metabolic rate. The work of the heart is, 
as was said earlier, dependent on the volume output of blood, by 
the pressure against which it is pumped and by the velocity imparted 
to it. A patient with thyrotoxicosis has not only an elevated 
cardiac output but usually a somewhat increased mean blood 
pressure and also, as Blumgart and Gargle^ have shown, a con- 
siderable increase m the velocity of bloodflow. It is, therefore 
evident that the heart of such a patient is forced to perform a task 
m excess of normal demands, especially since the increases in output, 
pressure and velocity are always present and not, like the strains 
or muscular exertion, mtermittent.' 

As Goodpasture®-!® has suggested (on the basis of observations on 
animals intoxicated by thyroxin), the heart forced to weeks of over- 
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exertion by the stimulus of tliyroid intoxication may be abnormally 
susceptible to the action of the injurious agents, such as infections. 
There thus exist in thyrotoxicosis, as in many other conditions 
preceding cardiac failure, both an increased load on the heart and 
a source of possible injury to the myocardium. 

A second point of interest in these observations, a point supported 
also by the studies of Robinson^s and of Liljestrand and Stenstrom,^® 
is the increase of the cardiac output to an amount sufficient to supply 
the oxygen demands of the body without decreasing the tension of 
oxygen in the mixed venous blood. In Robinson’s case the cardiac 
output was actually increased relatively more than the metabolic 
rate, so that the mixed venous blood contained more oxygen when 
the metabolic rate was high than when it was restored to a normal 
level by treatment. It is an old observation that the rate of the 
heart is increased more by a certain degree of elevation of metab- 
olism in thyrotoxicosis than it is by a similar elevation due to 
exercise. It is probable that under the stimulus of a slight elevation 
of metabolic rate (as in mild muscular exertion) the cardiac output 
of a normal person increases approximately as much as the oxygen 
consumption. The fact, however, that in thyrotoxicosis the cir- 
culation may be maintained at this high level until the heart is 
exhausted suggests that in patients with this disease some stimulus 
is driving the heart to perform an unnecessary and hurtful amount 
of work. 

As might be expected, the favorable results of the administration 
of iodin included a diminution in cardiac output which was parallel 
to the fall in metabolic rate. This fall was similar to that observed 
after iodin in the “hyperthyroid” dogs studied by Blalock and 
Harrison.® 

The question of the effect of digitalis in thyrotoxicosis is- not 
advanced toward solution by these observations. The patient 
received the drug up to the seventy-second day of his stay in the 
hospital, when it was discontinued. Following its cessation, the 
level of cardiac output underwent no demonstrable change. In 
connection with this observation, it may be recalled that Blalock 
and Harrison describe two dogs with hyperthyroidism in which the 
cardiac output fell after digitalis and Burwell, Neighbors ^ and 
Regen® have observed a similar effect in normal men. If digitalis 
can be shown to diminish the work of the heart in patients with 
thyrotoxicosis it might serve a useful purpose, unless the increase 
in cardiac output in these cases is in response to some unrecognized 
need of the body, such as a need for a high oxygen tension in the 
tissues. 

Summary. 1. A case of thj’xotoxicosis complicated by pernicious 
anemia is reported. 

2. The increased demand for oxygen combined with the decreased 
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oxygen-carrying power of the blood was met by a great increase in 
the cardiac output per minute and hence in the work of the heart. 

3. Repeated observation of the cardiac output in this case and in 
a second case of thyrotoxicosis revealed that the adjustment of the 
circulation to increased demand for oxygen took place by an increase 
in cardiac output rather than by an increased utilization of the 
arterial oxygen. 
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THE RELATIVE EFFICIENCY OF THE CLINICAL AND THE 
ROENTGENOLOGIC METHODS FOR SINUS DISEASE 

DIAGNOSIS. 

With Observations on the Incidence of Sinus Disease : Based 
ON THE FhSTDINGS IN 200 ASTHMATICS AND 50 So-CALLED 

“Normals.”* 

By Richard A. Kern, M.D., 

ASSISTANT PEOFESSOB OF MEDICINE AND LOUIS A. GODEY FELLOW IN CLINICAL MEDICINE, 

AND 

Harry P. Schenck, M.D., 

ASSISTANT INSTEUCTOB OF OTOLAEYNGOLOGY AND BINKLEE FELLOW IN CLINICAL 

ALLEBGY, PHILADELPHIA. 

(Prom the Medical and Otolaryngologic Divisions of the Hospital of the University. 

of Pennsylvania.) 


In the course of routine examination of asthma patients for para- 
nasal sinus disease, we were struck by the frequent discrepancies 
between the reports of findings by the rhinologist and the roentgen- 
ologist: discrepancies which were at times due to proven error on 
the part of one or the other of these es^miners. It, therefore, 
occurred to us to subject a considerable series of asthmatics first to 
a clinical, then to a roentgenologic sinus examination, and finally 
to an operative investigation of the affected sinuses: we hoped in 
this way to learn something of the efficiency and limitations of these 
two methods for the diagnosis of sinus disease. Our findings are 
set forth in Part I of this paper. In order to estimate correctly the 
importance of the high incidence of sinus disease in bronchial 
asthma, it is necessary to take into consideration, among other 

* Co-winner of Casselbeny Prize for 1929 awarded by the American Laryngologi- 
cal Association. 
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things, the incidence of sinus disease in a control group of indi- 
viduals, not affected at the time of examination by obvious acute 
or chronic respiratory disease. A search of the literature failed to 
disclose any data on sinus-disease incidence in so-called ‘'normals.” 
We, therefore, examined clinically and by Roentgen ray a series of 
50 such individuals, selected in age groups to correspond to the age 
distribution of our 200 asthmatics. The findings are included in 
Part II. 

Part I. 

Material. Two hundred patients with bronchial asthma as seen 
in the asthma clinic and the wards of the Hospital of the University 
of Pennsylvania formed the basis of this study. Ranging in age 
from four to eighty-one years, they were unselected, except that 
individuals who had previously been subjected to sinus surgery were 
excluded. This was done because a sinus that has been operated 
upon will usually thereafter appear abnormal in the roentgenogram. 
■ The clinical examinations were made by the members of the staff 
of the Department of Otolaryngology, and the Roentgen ray exam- 
inations in the Roentgenologic Division of the Hospital. 

The Clinical Examination. This was made first in every instance. 
Previous experience had taught us that the clinical examiner might 
be unduly influenced by the Roentgen ray report: with a previous 
knowledge of the Roentgen ray findings the otolaryngologist’s report 
tended to agree with the roentgenologist’s far more frequently than 
was otherwise the case. The examiner was told, however, that his 
findings would be compared with those of a subsequent Roentgen 
ray examination. If he failed to mention one or another sinus in 
his report, he was asked to reexamine the patient. In the tabula- 
tion of our material, all “suspicious” reports were classified as 
positive findings, for reasons to be stated later. 

If all examinations had been made by a single man of long experi- 
ence, it is quite probable that the general average of results would 
have been higher than it proved to be. In a review of numerous 
reports of otolaryngologic examinations, it soon becomes evident 
that the examinations of one or two observers are more compre- 
hensive than those of their colleagues, and subsequent surgical 
investigation usually demonstrates their greater accuracy. The 
man with the wider experience will emphasize in his report condi- 
tions often neglected by the less e^erienced: points of contact, for 
instance; the finer shades of transillumination change, or the state 
of the mucosa of the ethmoid drainage area as seen by the naso- 
pharyngo^ope and its bearing on the likelihood of ethmoidal 
disease. It was interesting to note, however, the greater care and 
mcre^mg skill displayed by the younger men under the stimulus of 
anticipated roentgenologic and surgical check-up. 

It may be considered pertinent to the subject to state what a 
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satisfactory nose and throat examination should include. Its 
essence 'is thoroughness and completeness. Negative as well as 
positive findings should be specifically stated. After a survey of 
the extranasal architecture, both nares should be examined by means 
of the nasal speculum and head mirror: (a) before cocainization or 
the use of ephedrin and (6) after cocainization and shrinkage of 
the erectile tissue. There should be a notation of the condition of 
the septum (deviation, spurs, ridges) of the turbinates (including 
a notation of points of contact and degrees of contact), of the state 
of the mucous membrane (pallor, injection, polypoid degeneration, 
etc.), of the condition of the middle meatus and of the olfactory 
cleft, of the character and location of secretions, of the presence or 
absence of anterior synechise and obstructions to nasal drainage. 
The frontal and maxillary sinuses should be studied by trans- 
illumination and, when feasible, the antra inspected by the antro- 
scope. Especially to be emphasized is the nasopharyngoscopic 
examination, with particular attention to the ethmoidal and sphe-. 
noidal drainage areas. It cannot be too strongly stated that no 
examination can be considered adequate without the use of the 
nasopharyngoscope: it is as essential in nasal examinations as is the 
cystoscope in the study of the urinary traet. 

In forming his opinion of the state of the sinuses, the otolaryn- 
gologist has numerous diffieulties to encounter. Transillumination 
is available for examining the frontal and maxillary sinuses. But 
light transmission may be altered by numerous anatomic variations: 
variations incident to age and sex; variations in thiclmess of bone 
and in size of the sinus; asymmetry, bony septa or the congenital 
absence of a sinus, and such altered light transmission may create 
an erroneous impression of the actual condition of frontal or maxil- 
lary sinuses. For the rest, the examiner’s information must be 
gathered from intranasal observation: this is often enough limited 
by such conditions as marked septal deformity or the presence of 
large polypoid masses. The finding of pus in certain regions, or of 
degenerative changes in the mucous membrane in these regions, 
especially as seen with the aid of the nasopharyngoscope, is, of 
course, most significant: but the overlapping of drainage areas of the 
different sinuses may again confuse the issue. Pus from both 
frontal and anterior ethmoidal cells is discharged into the middle 
meatus. Moreover, the anterior ethmoidal cells also frequently 
extend forward beneath the floor of the frontal sinus so that involve- 
ment of either may- give rise to external tenderness in nearly the 
same position. The ostia of the posterior ethmoidal cells open into 
the posterior portion of the superior meatus and drain upon the 
posterior half of the middle turbinate. The sloping of the middle 
turbinate dovmward and backward directs the secretion toward 
the posterior choana, but the secretion also flows over the median 
border of the middle turbinate through the olfactory fissure, the 
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space between tlie turbinate and tlie septum. Purulent secretion 
in tbe olfactory fissure may, therefore, be indicative of posterior 
ethmoidal suppuration, but is not necessarily so: pus from the sphe- 
noidal sinus may also drain onto the posterior end of the middle 
turbinate as well as directly into the epipharynx through the 
posterior choana. Sphenoidal suppuration may at times be 
recognized by direct observation of the sinus ostium through the 
nasopharyngoscope, but unfortunately in over 70 per cent of cases 
the ostium is hidden by the approximation of the middle turbinate 
to the septum. Finally, the absence of pus in a drainage area does 
not rule out sinus disease. This is especially true of the low-grade 
chronic infections and polypoid change. Therefore, in patients in 
whom the history strongly suggests the possibility of sinus disease, 
it would be wise to repeat the examination on several occasions before 
giving a negative report. 

The Roentgenologic Examination. While this was made after the 
clinical examination, the roentgenologist was not informed of the 
clinical findings. His report was, therefore, likewise an entirely 
independent and unaided one. The terminology used by the 
roentgenologist in framing his opinion reflects his attempt to 
interpret, as well as describe, the changes found in the films : “thick- 
ened mucous membrane,” “polyps in sinus,” “hazy,” “slight cloud- 
ing,” “some clouding,” “dense clouding.” In our tabulation of the 
findings all abnormalities, irrespective of degree, were listed as 
positive. 

The roentgenologist, also, is confronted by certain dfficulties. 
He must consider variations incident to age and sex, asymmetry, 
bony septa, variations in bone thickness, the congenital absence of 
a sinus. Sinuses may be so situated that the shadows of adjacent 
cell groups will overlap. Permanent change in bone or mucosa 
may have resulted from previous sinus disease or from disease 
involving the sinus wall from without, as in the case of pathologic 
dental conditions involving the antrum. Acute disease may be too 
recent in origin to have produced roentgenographic change. 

Roentgenographic technique in sinus examination has been con- 
siderably improved in recent years, with a correspondingly greater 
accuracy in the findings. When only one anteroposterior view and 
one lateral view were taken there was invariably superposition of 
sinus shadows with resultant blurring and confusion of outline. 
This may be avoided in a measure by more numerous exposures 
and at angles suited to the particular sinus in question. It may be 
of interest to describe in part the technique employed by, although 
not original with, the Roentgenologic Division of the University 
Hospital. 


Rontgenologic Technique. In order to obtain a satisfactory postero- 

and ethmoidal sinuses, it is necessary to 
project the Roentgen rays through the head in this manner: An inclined 
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plane of 23 degrees is used and the forehead and nose are placed upon the 
casette. The tube is placed above the occiput and the Roentgen rays , are 
projected upon the film, the line of the central ray approximately passing 
through the external occipital protuberance and the glabella. The resulting 
film shows the frontal and ethmoidal sinuses, and to a slight extent the 
antra. The petrous ridge extends through, the lower third of the orbit. 
For the examination of the maxillary sinuses the patient’s nose and chin 
are placed on a casette in a horizontal plane, and Roentgen rays are projected 
at an angle of 25 degrees, the line of the central ray passing through a point 
just below the base of the skull and the middle of the maxillary sinuses. 
This gives a clear visualization of the entire maxillary sinus without any 
superposition of the bones of the skull, as the base of the skull is projected 
above the maxillary sinuses on the resulting roentgenogram. For the 
examination of the sphenoidal sinuses the coronomental position is pre- 
ferred, the neck being stretched over a casette which is on an inclined plane 
of approximately 15 to 25 degrees, the angle depending upon the length of 
the neck. The tube is above the head of the patient and the Roentgen rays 
are projected through the anterior portion of the head, keeping in mind the 
position of the sphenoidal sinuses and arranging the angle of the tube so 
that these sinuses will not be projected over the bones of the upper and 
lower jaws. This view also demonstrates the maxillary sinuses very well. 
In addition, lateral stereoscopic films are made of the head, as in this view 
one can get an excellent idea of the depth of the sinuses. 

Operative Check. In order to get an absolute and complete check 
on the reports of the two methods of examination, every sinus re- 
ported abnormal, clinically or by Rpentgen ray, should have been 
investigated by open operation. Unfortunately, we fell far short 
of this ideal, and for a number of reasons. Open operation on a 
frontal sinus is rarely performed except in cases of acute empyema. 
In not a single one of our patients did this occur. It was impossible 
to get complete cooperation on the part of clinic patients. , Many of 
them flatly refused any operation. Others, after one or two sinuses 
had been investigated, failed to return for any further operative 
procedure. Nor would the otolaryngologists go as far in some 
instances as we wished them to. They were quite willing to open 
a sinus that was obviously diseased clinically, but we failed at times 
to convince them of the desirability to investigate a sinus, suspicious 
on Hoentgen ray . but clinically negative. Nevertheless, in spite of . 
all these shortcomings, sufficient data were obtained to be of some 
value in estimating the efficiency of these methods for sinus-disease 
diagnosis. 

Examination Findings. A summary of the clinical and roentgeno- 
logic examination findings in the 200 asthmatic patients is given in 
Table I. The figmes are in terms of number .of patients. 

Attention is called to the high percentage (80.5) of asthmatics 
showing Hoentgen ray evidence of sinus abnormality. The figure 
for positive clinical findings, while lower than that on Roentgen 
ray study, still reaches an impressively high level; 67 per cent. 
In fact, only 13.5 per cent of these patients had no evidence of 
sinus disease by either examination. But of particular importance 
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is the complete disagreement between clinical and roentgenologic 
findings in 25 per cent of the patients. Nor is this all the disagree- 
ment: of the 61.5 per cent of patients in whom there was "partial 
or complete” agreement, there were enough instances of only 
"partial” agreement to increase materially the total number of 
discrepancies. It was to find some reasons for this high incidence of 
disagreement that we undertook the present study. 


TABLE I. 


Niunber of 

patients. Percentage. 


Total asthmatic patients 200 

Roentgen ray examination positive 161 80 . 5 

Clinical examination positive 134 67 . 0 

Clinical and Roentgen ray involvement (partial or complete 

agreement) 123 6115 

Both Roentgen ray and clinical examinations completely neg- 
ative 27 13.5 

Complete disagreement 50 25.0 

Roentgen ray positive: clinical negative 40 20.0 

Roentgen ray ne’gative; clinical positive 10 5.0 


In Table II are given the figures of positive findings for individual 
sinuses or cell groups as reported by the roentgenologist and the 
clinician. This table bears no reference to the question of agree- 
ment or disagreement between the clinical and Roentgen ray 
reports. 


TABLE II.— INDIVIDUAL SINUS INVOLVEMENT AS REPORTED BY: 


(A) Roentgen ray examiner. (B) Clinical examiner. 



Number. 

Per cent. 

Number. 

Per cent. 

Right frontal 

. 83 

41.5 

47 

23.5 

Left frontal . 

. 80 

40.0 

47 

23.5 

Right ethmoidal 

. 110 

55.0 

67 

33.5 

Left ethmoidal , 

. 94 

47.0 

67 

33.5 

Right sphenoidal 

37 

18.5 

21 

10.5 

Left sphenoidal 

37 

18.5 

22 

11.0 

Right maxillary 

. 113 

56.5 

92 

46.0 

Left maxillary . 

. 113 

66.5 

96 

45.5 


(These figures do not imply agreement between Roentgen ray and clinical findings.) 


It will be noted that in both examinations positive findings were 
most frequent in the antra, next in the ethmoidal, then in the 
frontal, and least frequent in the sphenoidal sinuses. The number 
of clinical positives was less in every instance than the corresponding ' 
Roentgen ray figure. As might have been anticipated, the clinical 
figures approached nearest to the roentgenologic findings in- the case 
of the maxillary sinuses, and lagged farthest behind in the case of 
the sphenoidal sinuses, in accordance with their relative accessibility. 
It is, however, a bit surprising that positive clinical findings were 
closer in frequency to the Roentgen ray findings in the case of the 
ethmoidal than, of the frontal sinuses; the intranasal evidence of 
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etlimoidal disease, indirect though it be, is apparently more definite 
than the results of frontal transillumination. It is interesting to 
note that, with the exception of Roentgen ray reports for the etli- 
moids, there was practically an equal incidence of positive findings 
for right and left by both methods of examination. (It may be 
added at this point that a tabulation of septum deviations in these 
patients showed an equal number to each side.) 

In Table III the clinical and Roentgen ray reports are recorded 
in terms of the munber of patients affected. There is again no 
reference to the question of agreement between clinical and Roent- 
gen ray findings. 


TABLE III. — SINUS GROUPS: INA'^OLVEMENT AS REPORTED BY: 


1 

(A) Roentgen ray 
examiner. 

(B) Clinical 
examiner. 




Per cent. 

Patients with frontal sinus disease 

91 

45.5 

52 

26.0 

Patients with ethmoidal sinus disease 

114 

57.0 

72 

36.0 

Patients with sphenoidal sinus disease 

36 

IS.O 

23 

11.5 

Patients mth maxillary sinus disease . 

132 

66.0 

105 

52.5 


(These figures do not imply agreement between Roentgen ray and clinical findings.) 


Turning now to the question of agreement or disagreement 
between ‘the clinical and Roentgen ray reports for each sinus ex- 
amined, we find the data in Table IV. 


TABLE IV.— COMPARISON OF ROENTGEN RAY AND CLINICAL DATA BY 
INDIVIDUAL SINUS IN\^OLVEJIENT : 



Agreement. 

Disagreement. 

Roentgenj 
ray + 1 
Clin. + 1 

1 

Roentgen 
ray 0 
Clin. 0 

Total 

number. 

Per 1 
cent. 

Roentgen 
ray + 
Clin. 0 

Roentgen 
ray 0 
Clin. + 

Total 

cases. 

Per 

cent. 

Frontal | 

[R 

I’" 

[All 

1 

36 

32 

68 ' 

107 

107 

214 

143 

139 

282 

71.5 

69.5 

70.5 

48 

47 

95 

9 

14 

23 

57 

61 

118 

28.5 

30.5 

29.5 

Ethmoid ■ 

IE 

[All 

53 

48 

101 

77 

89 

166 

130 

137 

267 

65.0 

68.5 

66.7 

55 

44 

99 

15 

19 

34 

70 

63 

133 

35.0 

31.5 

33.2 

Sphenoid | 

[E 

[ah 

13 

14 

27 

152 

152 

304 

165 

166 
331 

82.5 

83.0 

82.7 

25 

24 

49 

10 

10 

20 

35 

34 

69 

17.5 

17.0 

17.2 

Maxillary j 

i All 

76 

76 

152 

69 

71 

140 

145 

147 

292 

72.5 

73.5 
73.0 

39 

35 

74 

16 

18 

34 

55 

53 

108 

27.5 

26.5 
27.0 


Here the evidence of disagreement in tlie reports is most striking. 
Of 400 ethmoidal groups (200 right plus 200 left) examined, the 
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reports disagreed in 133 (33.2 per cent). The disagreements in the 
case of 118 frontal sinuses (29.5 per cent) and 108 antra (27 per cent) 
were almost as common. Curiously enough, the sphenoidal sinus 
findings showed the least disagreement, 69 sinuses (17.2 per cent). 
There were 4: instances of congenital absence of one frontal sinus 
as shown in the roentgenogram. Of these, 2 were called “opaque” 
clinically, while 2 were reported as “normal” on transillumination. 

Operative Check. How far we fell short of a complete operative 
check may be seen in Table V. Less than half of the patients 
submitted to any operative procedure, and decidedly less than half 
of the suspected sinuses were investigated. 

TABLE V.— SUSPICIOUS CASES. 

Total patients with one or more suspicious sinuses by clinical or Roentgen 


ray findings 173 

Total patients coming to operation of one or more sinuses .... 86 

Percentage of patients coming to operation 49.7 


The operative findings together with the previous clinical and 
roentgenologic examination findings are given in Tables VI and VII. 

Discussion of Operative Findings. Frontal Sinuses. These may 
be rather briefly dismissed, for none came to operation. The 
reasons for this have been stated as: (a) operative difficulties, and, 
(6) the absence of acute empyema in this series of patients. These 
reasons are perhaps not adequate on more searching analysis. 
The possible modes of investigation of the frontal sinuses are: 
(1) Open operation (obviously not applicable in the overwhelming 
majority of cases). (2) Irrigation through a cannula introduced 
into the frontonasal duct. The finding of pus in the washings is, 
of course, indicative of disease, but the failure to obtain pus by no 
means rules out disease. This will be discussed more in detail when 
the antra are considered. (3) Lipiodol may be introduced into the 
sinuses by the expedient of partially exhausting the sinus-contained 
air by suction and then allowing lipiodol to be sucked from the nose 
into the sinus, the patient’s head being placed vertex-down. A 
Roentgen ray film will then give information as to the extent of the 
sinus, condition of its lining, possible abnormal contents, such as 
polyps. (The ethmoidal and sphenoidal sinuses may also be studied 
by this method.) Unfortunately, we were unable to examine any 
of our frontal cases in this way. 

It is to be regretted that no check on the frontal examination 
findings was obtained, for the lack of agreement between tlie clinical 
and Roentgen ray reports was particularly great: 29.5 per cent, a 
discrepancy for which there is no adequate explanation. Since 80 
per cent of this error is accounted for by cases in which the Roentgen 
ray was positive and the clinical examination negative, it may be 
possible that a greater degree of chronic pathologic change is 
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necessary to impair transillumination than to be evident on the 
Roentgen ray film. If this be true, then transillumination must be 
considered less accurate than Roentgen ray examination. But 
there is no adequate direct proof, as far as we know, that the 
roentgenologist’s conclusions are correct. 

Ethvioidal Sinmes. In the first place, the operative determina- 
tion of the “diseased” or the “normal” state of the ethmoidal sinuses 
rests on fairly good evidence: the actual finding of pus, grossly 
abnormal secretion or the presence of polyps; the demonstration of 
roughened bone by probing is significant. The chief criticism that 
might be offered is that smears were not examined routinely for pus 
and bacteria. 

The Roentgen ray error in this group was decidedly less than 
that of clinical examination. The roentgenologist failed to recog- 
nize 8 of 68 diseased ethmoidal groups. Four of these 8 were 
apparently cases of acute infection and perhaps of recent standing : 

Case Reports. Case D6. — Right and left ethmoidal groups were reported 
negative on Roentgen ray but positive on clinical examination. Frank pus 
was found in both etlunoidal sinuses at operation. 

Case S18. — Right and left ethmoidal groups were reported negative on 
Roentgen ray but positive on clinical examination. Frank pus was found 
in both etlunoidal groups at operation. There was additional sinus disease 
present. 

Polyps were overlooked by the roentgenologist in three instances: 

Case C7. — Right and left ethmoidal groups were negative on Roentgen 
ray but positive clinically. At operation, polyps were found in both eth- , 
moidal groups. 

Case C8. — The left ethmoidal group, negative on Roentgen ray but posi- 
tive on clinical examination, was found to contain pnlj^is at operation. 

* 

This was, however, not a constant error, for the reverse occurred 
in this patient: 

Case B16. — The right ethmoidal group, positive on Roentgen ray but 
negative clinically, was found to contain polyps at operation. 

On the other hand, the roentgenologist reported as pathologic 
two ethmoidal groups which were found normal at operation : 

Case M14. — The left ethmoidal group, positive by Roentgen ray but 
negative clinically was found normal at operation. There was other sinus 
disease present. 

Case G4. — The right ethmoidal group was the only suspected sinus on 
Roentgen ray examination, while the clinical examination was entirely 
negative. At operation, no evidence of disease was found. 
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It is possible that in the latter instance the Roentgen ray findings 
were the result of permanent change in the sinus wall or mucosa, due 
to preexisting but no longer active disease. 

In addition to the above errors by the roentgenologist, reference 
must be made to errors in some of his attempts to interpret as well 
as describe some of the abnormalities seen in films. In four in- 
stances, he reported the change as due to “thickened mucous mem- 
brane,” a report which might not be considered as evidence of 
active disease and might therefore deter the surgeon from interven- 
ing. Yet in all four instances, frank pus was found at operation: 

Case Si.— Both ethmoidal groups were reported positive clinically but 
the Eoentgen ray reported only “thickened mucous membrane.” At 
operation, frank pus was found. 

Case B 12.— Both ethmoidal groups, positive clinically, were reported 
by the roentgenologist as showing merely “thickened mucous membrane.” 
Frank pus was found in both groups at operation. 

The clinical error in the ethmoidal group lay wholly in the matter 
of overlooking active sinus disease, an error that was demonstrated 
17 times (24.3 per cent). All 17 had given positive Roentgen ray 
findings. In some of these there was frank pus in the sinuses but 
no secretion was present within the nose. 

The importance of making repeated clinical examinations in such 
cases before giving a negative report is obvious. In some instances 
the Roentgen ray shadow was found to be due to polypoid degenera- 
tion of the sinus mucosa. No normal ethmoidal sinuses were 
wrongly called diseased. The following are illustrative cases: 

Case C2. — The right ethmoidal sinuses, negative clinically but positive 
on Roentgen ray, contained pus at operation. There was additional 
extensive sinus disease. The clinical history was one of asthma of many 
years’ standing. 

Case T9. — Both ethmoidal groups, negative clinically but positive on 
Roentgen ray, were found to contain frank pus at operation. The patient 
had had chronic bronchitis for years and asthma for two years. 

■ Case SlO.— Both ethmoidal groups, negative clinically but positive on 
Roentgen ray, showed pus at operation. 

Case B16.— The right ethmoid group was negative clinically but positive 
* on Roentgen ray at operation, polyps were found in the ethmoidal cells. 

The Roentgen ray examination of the ethmoidal sinuses is 
obviously much more accurate than the clinical method. 

Sphenoidal Sinmes. The operative proof of sphenoidal disease, 
as m the case of the ethmoidal sinuses, was based on good evidence : 
the finding of polyps, pus or grossly abnormal secretions. No 
microscopic examinations were made. 
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The Roentgen ray missed only 2 of 20 diseased sinuses, an error 
of 10 per cent. In one of these the error may be explained by the 
fact that the film was misinterpreted, in that a shadow in the 
spheno-ethmoid region was attributed only to the ethmoidal cells 
and not also to an overlapping sphenoidal sinus: 

Case M14. — The right sphenoidal and ethmoidal cells were reported 
diseased clinically, only the right ethmoidal cells by Roentgen ray. At 
operation, pus was found in both the right sphenoidal and ethmoidal 
sinuses. 

The next case is the only instance in which both the clinical and 
the Roentgen ray examination failed to find a diseased sphenoidal 
sinus: 

Case S13. — The right sphenoidal sinus was declared negative both 
clinically and by Roentgen ray. After a right huddle turbinectomy the 
nasopharyngoscope showed pus coming from the sphenoidal ostium and 
the sinus when opened was found to contain pus. 

The clinical examination was wrong in six instances, an error of 30 
per cent. Five times a chronic disease was overlooked, an error due 
once to the absence of pus in the nose, once to ascribing pus drainage 
only to posterior ethmoidal disease, and twice to the presence of 
polyps. Four of the five had given positive Roentgen ray findings; 
the fifth had been overlooked in both examinations (Cases S13 above 
cited). In one instance, a normal sphenoidal sinus was called 
“diseased,” through wrongly attributing pus of ethmoidal origin 
to both sphenoidal and ethmoidal cells. 

Again the Roentgen ray examination gave more accurate results. 

Maxillary Simises. Here both the discrepancies between the 
findings of the two methods and the alleged percentages of error 
are amazing. The roentgenologist, while overlooking only 3 
diseased antra (2.6 per cent), is said to have reported 50 normal 
antra as being pathologic, an error of 45.6 per cent. Nor did the 
clinical examiner seem to do much better: he overlooked 10 diseased 
sinuses (9.1 per cent) but is alleged to have called 38 normal sinuses 
diseased, an error of 34.5 per cent. 

These figmes, we are sure, are incorrect. The error arose from 
the fact that the clinician in 31 instances based his opinion “normal 
sinus” on the fact that he obtained no evidence of disease on irriga-- 
tion of the antrum. This is absolutely fallacious. It is a well- 
established fact that antrum w'^ashings will be returned clear in case 
of antral polj'^ps, thickened diseased mucosa or in the presence of 
inspissated secretion. ‘ Hirsch^ has reported 15 cases of chronic 
maxillary sinus disease, prpven by open operation, in all of whicli 
irrigation had first given negative findings. One of our patients 
with antral pol^^is is a case in point: 
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Case B22.— Both maxillary sinuses were reported diseased by Roentgen 
ray and were opaque on attempted transillumination. Both sinuses were 
irrigated with negative results. Upon our insistance that the antra be 
openly, explored, this was done and both sinuses found filled with polyps. 

Yet in spite of this and similar instances we were often (31 antra) 
unable to convince the otolaryngologist of the necessity of actual 
opening of all suspicious antra. Had this been done, the alleged 
percentage of error of both Roentgen ray and clinical examinations, 
especially the former, would have been materially reduced. In 
fact, Eadie,^ in 70 cases in which the radical Caldwell-Luc operation 
was performed, found the Roentgen ray wrong in only one instance. 
It is, however, highly probable that he did not operate on borderline 
cases in which Roentgen ray error wmuld be much more likely to 
occur. 

However, a sufficient number of sinuses were adequately studied 
to give convincing evidence that there is a distinct Roentgen ray as 
well as a clinical error. 

The Roentgen ray error may be due to overlooking active disease, 
especially in the acute earlier stages, as in this patient: 

Case Wll.— The right maxillary sinus, negative on Roentgen ray but 
positive clinically, at operation contained pus. This patient had fever and 
leukocytosis. 

Much more significant are those cases in which a positive Roentgen 
ray finding was not corroborated on open operation. In some 
instances, the Roentgen ray report was "cloudy,” as in this patient: 

Case R19. — The right maxillary sinus was “cloudy” to Roentgen ray 
and did not transilluminate normally. Yet open operation showed no 
abnormality and examination of the interior of the antrum by the antro- 
scope disclosed no abnormality of the mucosa. 

Or the Roentgen ray finding was stated as "thickened mucous 
membrane:”- 

C^SE Bl2. — Both antra were reported by Roentgen ray to show “thick- 
ened mucous membrane;” both were negative clinically. Neither operation 
nor inspection with the antroscope disclosed any abnormality in content or 
mucosa. 

Such cases, we feel, show conclusively that a positive Roentgen 
ray finding may be obtained in the absence of active disease. Both 
patients, Rl9 and B12, had long histories of sinus disease and at the 
time of study had active trouble in other sinuses. It is quite 
probable, therefore, that the antra referred to had been the site of 
mtection at some previous time, an infection which produced a 
permanent change in the sinus, probably with bony alteration from 
periosteal involvement: permanent change which in both instances 
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gave and always will give an abnormal Roentgen ray film, and, in 
Case R19, sufficient to give abnormal transillumination findings. 

A further relative error in Roentgen ray findings was quite com- 
mon in the antrum reports. In the case of the maxillary sinuses 
the roentgenologist most often attempted to interpret his findings 
in terms of pathologic processes: “thickened mucous membrane,” 
“poljqis,” and at times these diagnoses were correct. They were, 
however, incorrect in sufficient numbers to make it hazardous to 
give them routine credence, especially, if, in the absence of clinical 
findings, one is tempted to consider a “thickened mucous membrane” 
report as probably indicative of a sinus not actively diseased. For 
instance, an acute flare-up with frank pus in such a sinus with “thick- 
ened mucous membrane” may fail for a time to give Roentgen ray 
evidence of the additional change. On the other hand, definite 
Roentgen ray clouding was found to occur in the presence of thick- 
ened mucous membrane alone, without evidence of any additional 
disease. The latter cases were demonstrated in part by Roentgen 
ray after lipiodol injection. (The lipiodol injections were made by 
Dr. Karl M. Houser of the Department of Otolaryngology.) 

Case 03. — Both antra were reported cloudy on Roentgen ray and hazy 
to transillumination. Films after lipiodol injection showed thickened 
mucous membrane. 


Case P5.— Both antra were reported cloudy on Roentgen ray, negative 
clinically. Films after lipiodol injection showed thickened mucous mem- 
brane. Operation showed no additional pathologic change. 

Case M14.— Both antra were reported cloudy on Roentgen ray, ques- 
tionable by transillumination. Films after lipiodol injection showed 
thickened mucous membrane. Operation showed no evidence of active 
disease. The patient did have pus in the right ethmoidal and sphenoidal 
sinuses. 


There was also a very definite clinical error, distinctly greater 
than that of the Roentgen ray examination. The chief pitfall for 
the unwary clinical examiner seemed to be in the interpretation of 
transillumination findings. In a number of instances a sinus clear 
on transillumination was found at operation to contain pus : 

Case S17. — Left antrum, cloudy on Roentgen ray, but negative on 
clinical examination, contained pus at operation. 

Case P20. — Both antra, reported cloudy on Roentgen ray but negative 
on clinical examination, contained pus at operation. 

Case A21. — Right antrum, positive by Roentgen ray but negative 
clinicall}’’, was found filled with pus at operation. 
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Several antra, filled with polyps, gave normal transillumination 
findings: 

Case B23. — Both antra were cloudy to Roentgen ray but negative 
clinically, yet at operation both were full of polyps. 

Case J24. — Both antra were hazy to Roentgen ray but transilluminated 
normally. The surgeon had to be urged to open the antra, which he found 
filled with polyps. 

Inspissated secretion may likewise be overlooked: 

Case Gl5.— The right antrum was cloudy by Roentgen ray but on two 
occasions it was shown to transmit light normally. The rhinologist 
insisted that the Roentgen ray findings must be due to thickened mucous 
membrane and at first refused to open the sinus. He eventually did so, 
and was surprised to find it filled with a gelatinous mass of secretion that 
could be pulled out of the sinus in a single lump. The material gave a 
practically pure culture of streptococcus. 

Thickened mucous membrane, the result of former disease, or 
bony change of similar origin, may alter transillumination findings 
as well as those on Roentgen ray examination, and in the absence of 
active disease, as in case R19, cited above. Finally, variations in 
bone thickness may give rise to confusion. The following may be a 
case in point: 

Case _S18. — Both antra were negative to Roentgen ray but both trans- 
mitted light poorly. At operation, both were found normal. 

Pratt® has pointed out that while positive findings on transillumi- 
nation always merit full investigation, negative findings do not rule 
out sinus disease; that due allowance must be made for the degree of 
illumination to be expected in persons with thick bones as compared 
with fair-skinned, thin-boned individuals; and that in patients who 
have had one or more previous attacks of sinusitis the sinus will 
often show varying degrees of diminished light transmission in the 
absence of secretion in the sinus. 

It would seem justifiable, therefore, to conclude that positive 
findings may be obtained both by Roentgen ray and by clinical 
examination in the absence of active sinus disease. These positive 
findings are probably due to permanent changes in the sinus walls 
effected by peexisting disease. On the other hand, either method 
of examination may fail to find active disease, the Roentgen ray 
tending to miss recent acute infection, while the clinical examination 
may be misleading in those chronic cases in which transillumination 
findings are negative. The Roentgen ray error is distinctly less 
than that of the clinical examination. It is, however, unwise to 
accept as fully credible the attempts to make a definite pathologic 
diagnosis from the Roentgen ray film. 
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Part II. 

The observations set forth in Part I of this paper justified the 
suspicion that in sinus examinations, especially by the Roentgen ray, 
the evidence of past disease as well as present was being picked up. 
Moreover, our figures of incidence of sinus disease in bronchial 
asthma, while actually very high, had no absolute value unless they 
could be compared with figures from a series of non-asthmatics. 
For these reasons a control series of so-called “normals” was studied. 

Material. Fifty patients in the medical wards of the hospital were 
selected who gave (a) no history of recent respiratory disease, (6) 
no history of susceptibility to colds, (c) no history of frank sinus 
disease in the past, and (d) whose ages fell proportionately into the 
same decades as those of the 200 asthmatics. A group so selected 
may well be considered as better than any average group of 50 
individuals. In three of the control group, the clinical diagnosis 
and history (one case of infectious arthritis, one case of acute nephri- 
tis with a previous history of otitis media, one case of cervical adeni- 
tis) might have justified a suspicion of possible sinus disease acting 
as a focus of infection. In all three, however, the clinical examina- 
tion was negative, and in only one, the nephritic, did the roent- 
genologist report one diseased and one suspicious sinus. The 
medical diagnoses of the other 47 of the control groups were diabetes 
mellitus (5), functional gastric disease (5), duodenal ulcer (4), 
arteriosclerosis (3), suspected hyperthyroidism (3), hyperthyroid- 
ism (2), pernicious anemia (2), neurasthemia (2), chronic myo- 
carditis (2), and one each of gastric cancer, chronic appendicitis, 
adhesions, constipation, gall bladder disease, cirrhosis, amcebic 
dysentery, Banti’s disease, thyroidectomy convalescent, chronic 
valvulitis, angina pectoris, aneurysm, renal calculus, arteriolar 
nephritis, nephrectomy convalescent (neoplasm), epilepsy, chorea, 
tertiary lues, urticaria. 

Table VIII gives the age incidence by decades of the asthmatic 
patients and the control group. 


TABLE VIII.— age GROUPS. 


Years. 

Asthmatics, 
number of cases. 

So-called normals, 
number of cases. 

4 to 10 . . 

8 

2 

11 to 20 . 

. . 15 

4 

21 to 30 . 

. . 35 

9 

31 to 40 . 

44 

11 

41 to 50 . 

. . 43 

10 

51 to 60 . 

40 

10 

61 to 70 . 

.... 12 

3 

71 to 80 . 

. . . . 2 

1 

81 . 

1 

0 

Total 

. . 200 

50 
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The persons in the control group were first subjected to a clinical 
examination of the paranasal sinuses and were then examined by 
the Roentgen ray. Neither the otolaryngologist nor the roentgen- 
ologist was told that the patients in question were supposed to be 
‘^normal.” 

Examination Findings. A summary of the clinical and roentgen- 
ologic examination findings in the control group is given in Table 
IX. The figures are in terms of number of patients. The findings 
in the 200 asthmatics are placed in parallel columns for comparison. 

TABLE IX. 



“Normals.” 

Asthmatics. 


I Number j 
of 

patients. 

1 

Per cent. 

Number ! 
of 

patients. 

Per cent. 

Total individuals examined 

50 1 

1 

200 


Roentgen ray examination positive 

36 

72.0 

161 

80.5 

Clinical examination positive 

Clinical and Roentgen ray involvement (par- 

13 1 

26.0 

134 

67.0 

tial and complete agreement) . . . . ! 

Both Roentgen ray and clinical examinations 

10 i 

1 

20.0 

123 

61.5 

completely negative 

Complete disagreement; 

11 

22.0 

1 ■ 

13.5 

Roentgen positive; clinical negative . 

1 24 

48.0 

40 

20.0 

Roentgen ray negative; clinical positive 

3 

1 6.0 

10 

5.0 


The findings are rather surprising. In the first place, the inci- 
dence of Roentgen ray evidence of sinus disease is almost as high 
in the control group (72 per cent) as in the asthmatics (80.5 per cent) . 
On the other hand, the clinical evidence of sinus involvement is 
much lower in the “normals” or control group (26 per cent) than in 
the asthmatics (67 per cent). There is consequently a much greater 
percentage of total disagreement in the findings of the two methods 
of examination (54 per cent) . Eighty-nine per cent of this disagree- 
ment is represented by positive-Roentgen ray, negative-clinical 
patients. In only 3 of the 50 persons examined were positive-clinical, 
negative-Roentgen ray findings, observed: two were reported to 
have “suspicious” ethmoidal sinuses, and one “suspicious” antra. 

None of these 50 patients had any definite symptoms referable 
to sinus disease, yet only 11 of the 50 were negative by both examina- 
tions. It was, of course, out of the question to subject these patients 
to operative investigation of the suspected sinuses, so that we have 
no final check on the accuracy of these findings. It would seem 
reasonable to suppose, however, that in many, perhaps most 
instances, the positive findings were due to sinus disease in the 
past, not active in the present. In other words, sinus disease seems 
to tend to produce m most cases permanent changes in the sinus 
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mucosa or periosteum (bony change) or both, which will thereafter 
usually be evident in the Roentgen ray film and not infrequently 
on clinical examination (transillumination). A statement by 
Keith"* is significant: “We have seen many cases of almost total 
absence of the frontal sinus with a very definite history of a sinus 
infection in childhood. There is little doubt that a severe infection 
of the nasal accessory sinuses in childhood may result in an arrest 
in the development of any of the sinuses.” 

It is also obvious that sinus disease is a very common condition 
that at one time or another affects the majority of the population in 
this particular part of the world. Nor is this really to be wondered 
at, in view of the great frequence of upper respiratory infection 
with us. 

In Table X are given the figures for positive findings in individual 
sinuses as reported by the roentgenologist and the rhinologist. 
There is no implication of agreement between the two sets of figures. 

TABLE X. — SO-CALLED “nORMAL” GROUP. INDIVIDUAL SINUS 


INVOLVEMENT AS REPORTED : 

(A) by Roentgen ray examiner. (B) by clinical examiner. 



Number. 

Per cent. 

Number. 

Per cent. 

Right frontal . 

29 (1 absent) 

58.0 

4 

'8.0 

Left frontal 

27 (2 absent) 

54.0 

3 

6.0 

Right ethmoid 

19 

38.0 

5 

10.0 

Left ethmoid . 

21 

42.0 

3 

6.0 

Right sphenoid 

7 

14.0 

1 

2.0 

Left sphenoid . 

7 

14.0 

1 

2.0 

Right antrum . 

19 

38.0 

9 

18.0 

Left antrum 

19 

38.0 

8 

16.0 


(These figures do not imply agreement between Roentgen ray and clinical findings.) 


In Table XI the clinical and Roentgen ray reports in the control 
group are recorded in terms of the number of patients affected. 
The corresponding figures in the asthmatics have been added for 
ease of comparison. There is again no implication of agreement 
between the two methods of examination. 


TABLE XI.— SO-CALLED “nORMAL” GROUP. SINUS-GROUP INVOLVE- 
MENT AS REPORTED; 



(A) By Roentgen ray 
examiner. 

(B) By clinical 
examiner. 


Number. 

Per cent. 

Number. 

1 Per cent. 

f 

Patients with frontal sinus disease 
Patients -uith ethmoid sinus disease 
Patients with sphenoid sinus disease 
Patients with maxillary sinus dis- 
ease 

29 ( 91)* 
24 (114) 

7 ( 36) 

24 (132) 

58 (45.5)* 
48 (57.0) 

14 (18.0) 

46 (66.0) 

4 ( 52)* 

5 ( 72) 

1 ( 23) 

10 (105) 

8 (20.0)* 
10 (36.0) 

2 (11.5) 

20 (52.5) 


(These figures do not imply agreement between Roentgen ray and clinical findings.) 
* The figures in parentheses, giving the findings in the 200 asthmatics, Table III, 


have been placed here for easier comparison. 
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There are certain differences in the two groups in the incidence of 
involvement of the various sinuses. The Roentgen ray findings in 
asthmatics showed maxillary sinus involvement most frequent 
(66 per cent), while in the control group frontal sinus findings were 
most common (58 per cent). In both poups, Roentgen ray evi- 
dence of ethmoidal involvement is next in frequency and in nearly 
the same percentage. In the asthmatics, frontal sinus findings 
rank third, with 45.5 per cent, while in the controls antrum involve- 
ment is third, with 46 per cent. On clinieal examination, the order 
of frequency of involvement is the same in both groups, antra 
leading, with ethmoidal, frontal and sphenoidal involvement fol- 
lowing in the order mentioned. In each instance the control-group 
percentages are less than one-third of the corresponding figures for 
asthmatics. 

We next compared the number of sinuses involved per patient 
in the asthmatics and in the control group. If each main sinus or 
sinus group is counted as 1, and if a patient had both antra, both 
frontal sinuses, both ethmoidal and both sphenoidal groups in- 
volved, that is, a pansinusitis, his sinus-involvement figure would 
be 8. If he had only the right ethmoidal group affected, the figure 
would be 1. In Table XII are given the sinus-involvement figures 
for the two groups. 


TABLE XII.— AVERAGE NUMBER OP SINUS GROUPS INVOLVED PER 
PATIENT IN THOSE SHOWING SINUS DISEASE. 


By Roentgen ray 
By clinical 


I. Asthmatics 
II. “Normals” 
I. Asthmatics 
II. “Normals” 


4.14 

3.98 

3.42 

2.34 


The degree of involvement as determined by Roentgen ray was 
practically the same in the two groups. The clinical findings, 
however, showed a distinctly lower degree of involvement in the 
control group. 

In order to see if the age of the individual had any bearing on the 
incidence of sinus involvement in the two groups, the figures were 
tabulated, Roentgen ray findings for both groups being given in 
Table XIII, and the clinical findings for both groups in Table XIV. 
The figures are in terms of number and percentage of patients in- 
volved in each decade. In addition, the number of sinuses affected 
per person has been given in columns 7 and 13 of the two tables. 

Age seems to have no particular influence on the incidence of 
Roentgen ray findings in either group. Except for the first two 
decades of life, the same seems to be true for the clinical findings. 
No evidences of sinus involvement were found clinically in the 6 
individuals under twenty years of age in the control group. The 
number of persons examined is, however, so small, and the difficulties 
of examination particularly great in these young patients, that one is 
not justified in attaching any particular significance to these figures. 



TABLE XIII.— AGE INCIDENCE OF ALL ROENTGEN RAY FINDINGS. 
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Summary. Independent clinical and Roentgen ray examinations 
of the paranasal sinuses were made in a series of 200 patients with 
bronchial asthma. While a high incidence of sinus disease was found 
both by Roentgen ray (80.5 per cent) and clinically (67 per cent), 
there was extensive disagreement between the findings of the two 
examinations in individual sinuses: 33.2 per cent in the ethmoidal, 
29.5 per cent in the frontal, 27 per cent in the maxillary and 17.2 
per cent in the sphenoidal sinuses. In order to explain these dis- 
crepancies, operative check was carried out whenever possible. 
Unfortunately, no frontal sinuses came to operation. In the eth- 
moidal sinuses a Roentgen ray error of 14.3 per cent was due chiefly 
to the failure to find relatively acute involvements and polypoid 
disease, or to confusion of overlapping sinus areas. A clinical error 
of 24.3 per cent was due to failure to recognize chronic disease. In 
the sphenoidal sinuses a Roentgen ray error of 10 per cent and a 
clinical error of 30 per cent were due to practically the same causes 
as in the ethmoidal group. In the maxillary sinuses, figures of 
alleged error for the Roentgen raj'- of 48.2 per cent and for the clinical 
examination of 43.2 per cent (errors largely attributed to calling a 
normal sinus diseased) are greatly vitiated by inaccurate and 
inadequate operative check, especially the determination of the 
state of an antrum merely by irrigation. In a sufficient number of 
adequate studies, however, both methods of examination were 
shown to be in error, chiefly in the finding by both methods of 
evidences of disease past, not present, also in the failure of Roentgen , 
ray to find acute recent infection, and in the clinical failure to find 
chronic disease because of the fallacies of transillumination. 

Clinical and Roentgen ray examinations of a control group without 
a history of recent respiratory infections or history of sinus disease 
showed a Roentgen ray incidence of sinus involvement of 72 per 
cent and a clinical incidence of 26 per cent, the number of sinuses per 
person on Roentgen ray examination being practically the same in 
asthmatics and controls. These findings are considered , further 
evidence that sinus disease tends to produce permanent structural 
change Avhich will often be found by Roentgen ray and at times 
on clinical examination, long after the disease itself is over. The 
age of the patient did not seem to have any material influence upon 
the incidence of positive clinical or Roentgen ray findings in 
asthmatics or controls. 

Conclusions. 1. Neither the Roentgen ray nor the clinical 
examination of the paranasal sinuses is 100 per cent accurate or 
comes anywhere near it. ’ 

■ 2. Of the two, the Roentgen ray is the more sensitive, especially 

in the study of the ethmoidal and the sphenoidal sinuses. 

3. The Roentgen ray examination will pick up the evidences of 
sinus disease past as well as present: a positive Roentgen ray finding 
therefore, does not imply clinically active disease. 
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4. The attempt to interpret Roentgen ray findings in terms of 
pathologic change (thickened mucous membrane, polyps) may be 
misleading, since the alleged diagnosis is not infrequently erroneous. 

5. The Roentgen ray examination will often overlook acute 
recent sinus infection. 

6. The clinical examination alone is able to give positive proof 
of active sinus disease, and that only if pus be seen coming from the 
ostium of the sinus. 

7. The clinical examination frequently overlooks chronic disease, 
especially of the ethmoidal and sphenoidal groups, if there is no 
abnormal secretion in the corresponding drainage areas, and the 
mucous membrane "as seen by the nasopharyngoscope shows little 
if any change. 

8. It is, therefore, desirable that patients with suspected chronic 
sinus disease be reexamined several times before a negative clinical 
opinion is given. 

9. The clinical examination will find at times the evidence of 
past sinus disease, although not as frequently as the Roentgen rays. 

10. Transillumination findings are at times fallacious: polyps or 
mucoid secretion may transmit light normally; pathologic change 
due to former sinus disease or normally thick bone may be wrongly 
interpreted in terms of active disease. 

11. Neither method is, therefore, to be relied upon alone: both 
must be used routinely in the study of patients with suspected sinus 
disease. 

12. A positive finding in suspected chronic cases by either method 
of examination justifies the statement that a sinus may be, but not 
that it is actively diseased, except in the presence of pus or polyps. 

13. In asthmatics a positive finding by either method of examina- 
tion not only justifies but indicates the opening of the affected sinus. 

14. Sinus disease is extremely prevalent in patients of all ages in 
this vicinity. 

15. Age is apparently not a material factor in the incidence of 
sinus disease. 
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! 

Many persons are hypersensitive to various foreign agents, and 
display a diversity of signs and symptoms when they are in contact 
with the specific agent to which they are hypersensitive. The signs 
and symptoms depend largely on the patient's degree of sensitive- 
ness, the mode of contact with the offending agent and the dose. 
Very little is known concerning either the physical or chemical 
characteristics of agents which can sensitize human beings, and the 
pathogenesis of the local and general reaction is imperfectly under- 
stood. Factors such as light, heat, cold, and many varieties of 
vegetable and animal matter are known to provide allergic reactions 
in man. 

As pointed out by Duke, the reactions caused by physical agents 
fall into two groups: those in which the reaction is confined to the 
area directly exposed to the physical agent, and those in which there 
is not only local, but also resulting systemic reaction. Various 
theoretic explanations have been offered for both types of reactions, 
the most significant of which seems to be that suggested by Lewis 
and his associates and by Duke. They believe that patients with 
allergic tendencies may become specifically hypersensitive to some 
new body formed in the tissues, solely under the influence of one 
specific physical agent, such as certain ray's of light, heat or cold of 
certain specific grades, or possibly other analogous physical agents. 
This new substance apparently may produce either a local or a 
systemic reaction. Lewis and Harmer believe that in urticaria 
factitia a substance which has a histamine-like reaction is released 
in the skin and gradually passes into the general circulation, there 
to exert a general effect. Harris has demonstrated that alcoholic 
exi:racts of normal skin of human beings contain a substance which, 
when introduced into the normal skin of a subject, by puncture, 
causes areas of flushing and wheals. It is well known that physical 
agente may cause an aggregation of protein molecules and other 
physiochemical changes in protein in vitro. Assuming that such 

* Read before the Central Society for Clinical Research, Chicago, 111., November 
23 , 1028 * 
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changes can take place in vim, one may easily conceive that patients 
with allergic tendencies, possibly constitutional, may become 
specifically hypersensitive to a body formed in this way and may 
react with urticaria and asthma, just as they do on suitable contact 
with pollen. 

The strange clinical syndrome associated with sensitiveness to 
cold has been discussed by many observers, particularly by Duke, 
who has studied especially the local disturbances of the slan resulting 
from physical agents, such as light, heat and cold. He has noted, 
in 2 cases, total collapse following unusual exposure to cold. 
Ward reported the case of a patient who was so sensitive to cold 
that exposure of her face for a few moments to a cold wind resulted 
in blanching and stiffness of the skin as if it were frozen. Osier and 
Fraser reported cases in which patients had urticaria if exposed to 
low temperature. Jodassohn and Schaaf reported 2 cases, in the 
same family in which there was formation of wheals following ex- 
posure to cold weather. This response was noted only on the 
flexor surfaces of the arms and legs. 

The present report is based on the studies carried out on 6 
subjects, 3 of whom were patients at The Mayo Clinic. All ex- 
hibited disturbances of the skin and systemic reactions following 
exposure to moderate grades of cold. The reactions were so similar 
in these cases as to constitute a most striking clinical syndrome, 
which, to our knowledge, has never been reported. 

« 

Report of Cases, Case I. — A Jewish woman, aged forty-nine years, 
entered The Mayo Clinic October 17, 1927, complaining of attacks of 
swelling of the hands and stomach trouble. For three years the hands had 
become swollen following exposure to cold, particularly after immersion in 
cold water or after the removal of articles from the refrigerator. After the 
hand had been removed from cold water, the area which had been immersed 
gradually became heavy with edema, associated with a prickly sensation; 
then a sharp rise in the surface temperature occurred, associated with a 
sensation of burning. This was followed by a sharp systemic reaction, with 
flushing of the face and a sensation of weakness. The general reaction 
passed in about twenty minutes, although the disappearance of the locail 
swelling required about twenty-four hours. 

The patient was moderately obese. On admission, the systolic blood 
pressure was 135 and the diastolic 98; the pulse was 70 and the temperature 
98° F. The acidity of the stomach was normal and roentgenograms of the 
stomach and gall bladder were negative. All of the laboratory reports were 
negative. Experiments were carried out on five successive days. 

Experiment 1: The hand was immersed in water at 10° C. for. ten 
minutes. Systemic reaction or changes in the hand and forearm were not 
observed wMe the hand was in the water. When it was removed, it looked 
blanched. There were no subjective symptoms except those of coldness and 
numbness in the extremit}’’. At the end of two minutes the hand 
itch and bum. At the end of three or four minutes, it turned red and started 
to swell, became firm, and felt hot. At the end of five or six minutes, the 
face was flushed and became scarlet; the patient was conscious burmng 
and throbbing in the swollen area, and of cardiac palpitatiom _ The 
rose rapidly; there was a drop in the blood pressure at the -height of the 
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reaction (Figs. 1 and 2). An occasional premature contraction was_ noted, 
and in the electrocardiogram was an inverted T wave in Lead III, which was 
absent during the control period. The systemic reaction passed off in from 



Fig. 1. — Histamine-like systemic reaction produced by immersion of hand in 
water at 10° C. for a period of ten minutes. The sharp increase in pulse rate and the 
parallelism to the rise in pulse rate obtained after the administration of 0.5 mg. of 
histamine subcutaneously is shown by the dotted line. 



Fig. 2.— Histamine-like systemic reaction produced by immersion of hand in water 
at 10° C. for ten minutes, illustrating drop in systolic and diastolic blood pressure. 
The parallelism of this reaction to the response of blood pressure following the injec- 
tion of 0.6 mg. of histamine subcutaneously is shown by the dotted lines. 

twenty to twenty-five minutes. The hand was markedly swollen with a 
^arp line of demarcation between the swollen and normal tissue (Fig. 3). 
The patient was unable to close the hand. The edema was of a nonpitting 
type and serum did not exude from the hand when the subcutaneous tissue 



194 


HOKTON, brown: 


,was punctured. The swelling gradually disappeared in eighteen to twenty 
hours.' Changes in color or tension in the slan were not noticed following 
the subcutaneous injection of solution.of pituitary (U. S. P.) into the swollen 
region. Local or systemic reaction did not occur when the foot was im- 
mersed in cold water for a similar period. 

Experiment 2 : A tourniquet was applied around the arm for ten minutes 
while the hand was immersed in water at 10° C., and kept on for an addi- 
tional five minutes after the hand was removed from the water. Local or 



Fig. 3. — Swollen appearance of the hand after being immersed in water at 10° C. 
for ten minutes. The sharp line of demarcation between the normal and swollen areas 
is seen at the upper limit of immersion. 

general reaction did not occur until the tourniquet was removed. Then an 
exaggerated type of local and systemic reaction followed in the usual 

sequence. _ 7 j r i-i 

Experiment 3: An attempt was made to examine the blood of the 
patient for a chemical substance during the height of the reaction to cold. 
Blood was obtained from the basilic vein of the arm winch had been removed 
from the cold water both just preceding the systemic reaction and at the 
height of it. The patient’s serum was applied to living strips of intestine 
.from a rabbit that were suspended in oxj^genated Locke's solution. A 
similar test was carried out wth the blood of tliis patient, after a known 
amount of liistamine ( 0.5 mg.) was given by subcutaneous injection, the 




SYSTEMIC HISTAMINE-LIKE 


REACTIONS IN ALLERGY DUE TO COLD 195 


results, were negative in each experiment. Chemical tests also were 
negative. This is explicable since Koessler has shown that neither the 
biologic nor the chemical reactions are sufficiently dehcate to determine the 
presence of histamine in dilutions such as those used in these experiments. 

Experiment 4; The systemic reaction following cold was accurately 
reproduced by the administration of 0.5 mg. of histamine subcutaneously 
(Fig. 1). The flushing of the face, the increased pulse rate and drop in 
blood pressure were reproduced, and the patient experienced the same 
subjective symptoms as had followed the immersion of the hand in cold 
water. The systemic reaction passed off in from twenty to twenty-five 
minutes. The local reaction passed off in about an hour. 


Case II.— A young man, aged twenty-two years, entered the Clinic 
November 16, 1925, complaining of tingling and burning sensations of the 
body when exposed to cold. He had experienced these sensations for three 
months. The first attack came on after the patient had been in swimming, 
he fainted on his way to the dressing room. Following this, whp any 
portion of the body became chilled, as by immersion of the hand in cold 
water, the exposed surface of the skin became red and swollen, and the area 
burned and tingled. The swelling persisted for from twelve to twenty- 
four hours. 

The patient was well-developed and well-nourished and weighed 160 
pounds. The results of general examination and routine laboratory tests 
were essentially negative. The following experiments were carried out: 

Experiment 1: The hand was immersed in water at 10° C. for two 
minutes, and then was taken out. After one and a half minutes the face 
became slightly flushed. After two minutes, the arm was slightly red and 
the pulse a little weaker but accelerated. After five minutes the skin of the 
hand and arm became swollen, thickened, and leathery in texture, and there 
was a sensation of burning and bursting in the swollen region. The swelling 
was sharply limited to the exposed area. The face was scarlet red at this 
time. At the end of ten minutes the systemic reaction was over. The 
redness of the extremity disappeared in from thirty to sixty minutes, but 
traces of the swelling persisted for from twelve to twenty-four hours. 

Experiment 2: The local swelling and the systemic reaction were 
prevented by the application of a tourniquet around the arm just above the 
exposed surface. After the tourniquet was removed, an unusually severe 
systemic reaction occurred. 

Experiment 3: After the hand had been immersed in cold water, it was 
placed in the hand calorimeter (Stewart-Kegerries) and the elimination of 
heat was determined for a period of twenty minutes. The right hand, under 
nopnal conditions, liberated 0.72 small calories in twenty minutes. After 
being held in cold water at 13° C. for ten minutes, the same hand gave off 
1.20 small calories in the same period of time. This evidence of active 
vasodilatation was verified by the sharp increase in the temperature of the 
skm as measured by the thermocouple. The capillaries of the nailfolds 
were normal in size and shape before the hand was immersed in the cold, 
water. .Mter exposure to cold, there was a defimte increase in the number 
and width of the capillaries, whereas the rate of bloodflow was unchanged. 
FssentiaUy the same local and systemic reactions were obtained when on 
successive days, the hand and forearm were immersed in water at 10° C. 
tor four minutes, and when they were immersed in water at 8° G. for ten 
minutes. 

E^enment 4: The patient was given a bath in water at 11° C. The 

were immersed in the water for four minutes. 
Si thP ^ was scarlet; the resulting swelling was limited 

to the hands, feet and bndge of the nose. The thickening of the skin 
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jiractically disappeared in twenty minutes, but the redness persisted for 
fifty minutes. Flusliing of the face was not observed. Blood pressure, pulse 
and mouth temperature readings were made over a period of twenty-five 
minutes (Fig. 4). The mouth temperature remained normal during the 
entire experiment. When the patient entered the bath the systolic blood 
pressure was 125, and the diastolic 75, and the pulse was 96. When he 
came out of the bath, the systolic pressure was 90, the diastolic 60, the pulse 
was 84, and the heart sounds were normal. The sj’-stolic blood pressure 
dropped to 55 at the end of twenty-three minutes, at which time the 
patient fainted. The pulse rate dropped to 48 beats each minute but the 
heart rate and rhjThm were regular. We were unable to obtain the dias- 



Fig. 4. — Blood pressure and pulse rate observed, during partial immersion of body 
in water at 11° C. for four minutes. The marked drop in systolic blood pressure is 
shown during the height of the skin and systemic reaction, indicating a state of shock. 
S. B. P. =systolic blood pressure; D. B. P. =diastolic blood pressure. 


tolic pressure at this point. Two minutes later the systolic blood pressure 
was 100, the diastolic 70, and the pulse was 60. Tliee minutes later the 
patient was able to walk to his room and felt perfectly well. 

Case III. — A boy, aged fifteen years, presented the following historj’’: 
Three years prior to admission to the Clinic he was given 33,000 units of 
tetarius antitoxin because of a dirty wound which he had received. A few 
da5’^s later, irregular, raised, red and white wheals appeared over the back, 
shoulders, chest and thighs, following exposure to cold. Ordinary cold 
weather such as the patient experienced in southern Canada would bring out 
the reaction. The wheals usually disappeared in thirty to forty minutes, 
but occasionally would persist for ten to twenty-four hours. He noted the 
same reaction after swimming. On two occasions, after being in swimming, 
practically the entire surface of the skin was covered with urticarial w'heals. 
He fainted on both occasions. A physician who was called was unable to 
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feel the pulse beat; the heart rate was very rapid. Hot-water bottles were 
applied, sthnulants and hot drinks, were given, and within thirty to forty 
minutes the patient felt perfectly well. His susceptibility to cold had 
gradually decreased during the last three years. He is now able to expose 
himself to cold weather, or even to take a cold bath without any subjective 
symptoms other than the appearance of the urticarial wheals. 

The patient was of normal weight, height, and build for his age. The 
systolic blood pressure was 115, the diastolic, 70, and the pulse rate was 68 
to 70 each minute. The results of general examination and laboratory tests 
were negative. The following experiments were carried out on two succes- 
sive days. 

Experiment 1: After a series of control readings of blood pressure and 
pulse rate, with the patient at rest, the back was stroked in the pattern of 
a network of lines. The reaction, naanifested by redness of the pressure 
hues and the flare and formation of raised linear wheals, occurred promptly. 
Readings of the blood pressure and pulse rate were recorded at intervals 
of one minute for twenty minutes; there was no change in the blood pressure 
or pulse rate. Subjective symptoms were not experienced, and objective 
signs were not noted, except the linear wheals on the back due to the strok- 
ing of the skin. 

Experiment 2: The patient was given a cold bath for a period of four 
minutes with the temperature of the water 50° C. The hips, thighs, legs and 
feet were immersed in the water. After getting out of the cold water he had 
a definite chill lasting ten minutes, but otherwise did not experience ill effects 
from the bath. The surface of the skin exposed to the cold water was deep 
scarlet, but wheals did not apjiear. The blood pressure and pulse rate were 
observed at intervals of one minute for a period of twenty minutes but there 
was no change in these readings aside from a slight initial rise in pulse rate 
(84 to 120 each minute) when the patient was first placed in the cold water. 

Experiment 3: An attempt was made to determine the patient’s sus- 
ceptibility to histamine given subcutaneously in small doses. With the 
administration of 0.1 mg. of histamine, a change was not observed in the 
blood pressure or pulse rate, but the patient complained that his face felt 
hot four minutes after the administration of the Wstamine. His face was 
definitely flushed at that time. As a control, a normal person was given 
0.3 mg. of histamine subcutaneously; an entirely insignificant reaction 
resulted. Five hours later, 0.3 mg. of histamine was given to the patient. 
Two minutes later, the face was scarlet, the redness extending down over 
the neck and chest. He complained of feeling hot around the face and head. 
There was a drop in blood pressure from 115 systolic and 70 diastolic, to 
106 systolic and 66 diastolic, with a rise in pulse rate from 72 to 92 each 
minute. The local reaction consisted of a local wheal, 2 cm. in diameter 
surrounded by a red area 10 cm. in diameter. Essentially the same local 
and systemic reaction was noted four hours later when the patient was 
given 0.5 mg. of histamine subcutaneously. 

_ The diagnosis in this case was made from the history, which was 
similar to that of the other 2 cases. It is probable that the patient’s 
susceptibility had lessened in the three-year period. The systemic 
reaction, as described by his mother, left no doubt as to the simi- 
larity of the reaction to that in the other 2 cases. The redness of 
the skin, wheal formation, flushing of the face, and rapid rise of 
the pulse, with syncope, were most indicative of the allergic reaction. 
The increased susceptibility to histamine, when given subcuta- 
nenously, may be an effect of the former allergic state. 
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, Since oiir study of the foregoing 3 cases was made oui- attention 
has been called to tliree additional cases which, with the kind 
permission of the attending physician, we are including in our report. 

Case IV.— A married woman, aged thirty-two years, was first observed 
by Dr. A. I. McKinnon of Guelph, Ontario, February 14, 1928, during 
treatment for alcoholism. The patient had been using alcohol to e.xcesB 
for six months, and at irregular intervals for a longer period. She also had 
been in the habit of using codein and morphin, but had not used these 
drugs for the last two years. Her sensitivity to cold first became apparent 
in 1922. While she was batliing in a lake, she collapsed and after she had 
been taken out of the water a blotclw rash had appeared over the entire 
body. The following vdnter, if she went out on a cold day, her face and 
legs became sore and swollen. The condition had graduallj'- become more 
severe; so that, in recent winters, if she were out in the cold for ten or 
fifteen minutes, her face, hands and legs would become sore, red and 
swollra. This condition would subside in the course of a few hours if she 
remained in a heated building at a normal room temperature. 

Dr. McKinnon carried out the following experiment: In the patient’s 
bed room, at ordinary room temperature (approximately 72° F.), her right 
arm was immersed in a basin of snow for a period of twenty minutes. At the 
end of this time the arm was removed from the snow and the skin was dried. 
The area became swollen rather rapidly, and dusky red. It was noticeably 
warm, and the swollen area had a sharp outhne corresponding to the area 
covered with snow. As the swelling developed, the patient felt a sense of 
flushing in the face and in the other arm. The swelling continued for about 
an hour, at which time the surface of the skin was raised about 0.3 cm. 
above the surrounding area. Two hours later the swelling began to subside 
but it did not entirely disappear until forty-eight hours had elapsed. As the 
swelling disappeared, the pain became less severe. 

Case V. — A woman, aged fifty-seven years, was observed by Dr. Edmond 
Andrews, of Chicago. She had suffered from acute attacks of swelling of the 
entire right arm for a period of thirty years. The middle portion was alwa5’^s 
much more involved than the hand; and the deeper layers apparentl}’’ were 
more involved than the skin itself, which became only shghtly reddened. 
These attacks occurred but once or twice a year, and intensive study by a 
good many physicians failed to find any cause for them. Each attack 
lasted but a few hours, and none has occurred for five or six years. Neither 
the patient nor Dr. Andrews can remember whether or not they occurred 
during the winter months. 

Five j’-ears before she sought advice, redness, swelling and itching, mostly 
of the skin of the thighs, had begun to occur after being in svimming. 
Tins condition had been evident but not very severe. Two years after she 
had noticed the condition of the thighs while swimming in very warm 
wnter at Pahn Beach, and after she had been in but a few moments, she had 
felt a little dizzy and had come out at once. On reaching the shore she had 
fainted and had remained unconscious for more than an hour in spite of all 
efforts to restore her. This attack had not been accompanied by any skin 
eruption and its cause had not been diagnosed at that time. Since then, 
every time swi mmin g has been attempted or even when bathing in verj'^ cold 
water in a tub, widespread, giant urticarial lesions have appeared on the 
parts exposed to the water. Each of these attacks has been accompamed 
by dizziness and the patient has nearly fainted if the lesions have been very 
marked. . . n • 

At about the time when Dr. Andrews was observing this patient, following 
a suggestion in a report on allergy in the Proceedings of the Staff Meetings of 
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The Mayo Clinic, he tried out the effect of immersion in ice water of the 
hands of his patient. The results were the same as those reported in Case I, 
except that in his case there was no well-defined fine of demarcation. After 
the extremity was immersed up to the wrists, patchy urticaria covered the 
arm up to the shoulder. The result of daily production of this reaction has 
been the establishment of an almost complete cure. The patient now can 
swim for fifteen or twenty minutes in an indoor pool without the production 
of any dizziness or urticarial lesions. 

Case VI. — A man, aged thirty years, was observed by Dr. Henry E. 
Palmer of Tallahassee, Florida. The patient had undergone the usual 
diseases of childhood : mumps, measles and pertussis. Eecovery had been 
prompt and there were no sequelae. He had attended the Virginia Militarj'- 
Institute at Lexington, Virginia, and had been graduated from the U. S. 
Military Academy at West Point. He always had been robust, active, and 
athletic and had weighed 175 pounds'when he had left West Point. He had 
not been affected by the climate either at Lexington or at West Point. In 
1925, he had begun to complain of being uncomfortably affected by cold 
weather in Tallahassee, where, in fall and winter, the temperature often 
descends to 18° or 25° above zero, Fahrenheit, but never lower. At this 
time his weight had been 215 pounds. He had led an active outdoor life. 

In September, 1926, a party, including the patient drove to Rhodes 
Springs, about sixteen mUes south of Tallahassee for a swum. The springs 
at this place, three or four in number, gush from the ground, and the water 
is almost as cold as ice water. After the patient had been swimming; Dr. 
Palmer noticed the patient scratcliing himself, and was impressed by the 
redness of the skin. After about fifteen minutes of swimming, the patient 
went to the dressing room, and about fifteen minutes later two men reported 
that a man in the dressing room was_ acting very strangely. Dr. Palmer 
found the patient still undressed, standing in the middle of the room, scratch- 
ing. He was rational then. A young man, who had been in the room with 
the patient, stated that he had fainted and had fallen as though he were 
dead but that he soon had recovered, had sat up, and had fainted again. 
Dr. Palmer had the patient sit down, and had him partially , dressed, when 
sudden paUor came on and be began to swa 3 ^ He was laid on the bench 
and soon recovered. Later, a very thorough physical examination did not 
reveal anything abnormal. ■ * 

The foUowing experiment was carried out: A piece of fice, about 10 cm. 
in diameter was placed on the back of the patient for ten minutes. This 
caused local congestion with marked thickening of the skin over the area. 
Even now when the patient is exposed to a cold wind, his hands, face, and 
ears swell uncomfortably. He is not able to take a bath in water as cold 
as hydrant water, even in mid-sununer. Otherwise he is active, healthy 
and strong. 

Comment. The reactions in these cases were similar and consti- 
tute what we believe to be a definite clinical syndrome. It is shown 
that 5 of the 6 subjects had reactions after being in swimming, and 
we feel sure that the other subject (Case I) would have reacted in a 
similar manner, had she been subjected to the same experience. 
In Cases I and II, the reactions were strikingly similar. The local 
reaction during immersion in cold Avater consisted of pallor, and 
after removal of the part from the cold water, of erythema, increased 
heat, itching and swelling, sharply limited to the exposed surface. 
The reaction was brought out best by immersion of the hand or arm 
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in cold water between the temperatures of 10° and 15° C. Prac- 
tically no reaction followed exposure of the skin to water at 20° C. 
Studies of the skin temperatures and rates of heat elimination of the 
exposed hand showed a sharp vasodilating response following 
exposure to cold. The systemic reaction came on uniformly from 
four to six minutes after the exposed extremity was removed from 
the cold water. This was manifested mainly by a rise in the pulse 
rate and a definite drop in the blood pressure, an effect not observed 
in normal subjects. A reflex or nervous basis for the systemie 
reaction seemed definitely eliminated by the period of latency (four 
to five minutes) in the production of the reaction and by the fact 
that it was inhibited by cutting off the circulation of the arm. In the 
second experiment in Case I, the tourniquet was applied for fifteen 
minutes, during the first ten of which the hand was immersed in cold 
water. After the hand was removed from the cold water, a reaction 
did not occur as long as the tourniquet remained around the arm. 
When it was removed, the local and systemic reactions were more 
severe than they had been in the previous experiments. These 
observations are indicative of a cliemical basis for the general 
disturbance, for it was prevented as long as the blood was not 
allowed to flow out of the affected region. Similar results were also 
obtained in Case II. 

The systemic reaction in Case I was exactly reproduced by the 
administration subcutaneously of 0.5 mg. of histamine. The 
patient was unable to distinguish between the systemic reaction as 
a result of histamine and that which followed exposure of the hand 
to cold water. The subjective symptoms were the same in both 
experiments. The time of onset, the duration of the reaction, and 
the phenomena demonstrable in pulse and blood pressure were 
strikingly similar. The premature contractions and the presence of 
an inverted T wave in Lead III, during the height of the systemic 
reaction following exposure to cold, may well be explained by the 
presence of histamine-like bodies liberated in the general circula- 
tion, from the exposed area; premature contractions and transient 
changes in the auriculoventricular conduction time have been 
observed following the intravenous use of histamine (Hashimoto). 
The studies would lead one to believe that a physical agent, such as 
cold, might break down certain molecules in the skin, subcutaneous 
tissues or muscles, with the liberation of histamine or histamine-like 
bodies which, when carried into the general circulation, would 
produce the typieal histamine effects. This seems quite possible in 
view of the fact that the exact clinical syndrome was reproduced in 
one of the patients by a known dose of histamine. Abel and 
Kuboto stated : 'What form the agent that kills or injures the cell 
takes, should be immaterial. Whether it be heat, mechanical injury, 
bacteria or their products, or pharmacologic agents that injure or 
destroy the cells, in every instance we should exjject to find histamine 
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liberated. Nor need the injury necessarily be of so gross a character 
as to be immediately demonstrable under the microscope.” Lewis 
and Harmer believe that in urticaria factitia a substance having a 
histamine-like reaction is released in the skin and gradually passes 
into the general circulation, there to act generally. In suitable 
subjects, after extensive stroking of the skin of the trunk, they 
observed a general reaction of the small vessels of the skin, resulting 
in a rise in skin temperature and a flush that was just perceptible 
or distinctly perceptible in the facial skin. The systolic blood 
pressure and pulse usually remained unchanged. Harris concluded 
that alcoholic extracts of normal skin contain histamine. Its 
amount in normal skin is estimated at about 10 mg. for each kilogram 
of tissue, or 1 to 100,000, the quantity varying somewhat for 
different regions of the body. Abel and ICuboto had previously 
shown that histamine is a normal constituent of liver, gastric 
mucosa and skeletal muscle, and they believe that it is a widely 
distributed constituent of all animal tissues. Thorpe has recently 
confirmed and extended these observations. 

These cases seem to be amenable to treatment. It was believed 
that since the patient was sensitive to a chemical substance formed 
in the tissues of the body, autodesensitization would be possible. 
Two procedures were, therefore, considered: (1) Desensitization by 
repeated injections of histamine, over long periods, in doses so 
minute as to be insufficient to produce a systemic effect and with 
gradual increase in the dosage; (2) autodesensitization by allowing 
the patient to desensitize himself by daily immersion of the hands 
, in cold water, decreasing in temperature and for increasing periods. 
The patient in Case II was advised to take cold baths daily. He did 
this for six months until untoward effects entirely disappeared ; one 
year later it was reported that he was entirely cured. This regimen 
was carried out in Case V with practically complete recovery so that 
the patient now can swim for fifteen or twenty minutes in an indoor 
pool without dizziness or the production of urticarial lesions. The 
same regimen was outlined for Case HI, and we believe that the 
patient will obtain good results following this procedure. In 
Case I, it was noted that after the hands were immersed daily, the 
reaction became less intense. Further studies, were not possible, 
and the patient was advised to return home and to carry out a 
similar regimen. It is believed that the^disturbance in the other 
cases will disappear gradually. 

It seems probable that the explanation of the disturbance Imown 
as chilblains has a similar basis. The vasodilatation reactions, with 
increased local heat and burning and swelling of the soles of the feet 
following exposure to cold are suggestive of this. Systemic reac- 
tions have not been reported. The gradual disappearance of the 
condition over a period of two or three years seems to indicate a 
mechanism of autodesensitization. 
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Summary. Six cases are reported which exhibit local and general 
synaptoms of cold allergy. The local elfects on the skin were; pallor 
during the period of exposure, followed by redness, swelling, and 
increased heat of the hands after removal from the cold. Following 
a latent period of three to four minutes, a characteristic systemic 
reaction appeared, which was characteristic of that produced by 
histamine. There was a fall in blood pressure, a sharp rise in pulse 
rate, flushing of the face, a tendency to syncope, with transitory 
recovery in flfteen to thirty minutes. Complete recovery from the 
local reaction occurred in twelve to twenty-four hours. The experi- 
mental work which was carried out gave evidence of the chemical 
nature of these reactions, and strongly suggested the release of a 
histamine-like substance in the skin following exposure to cold; 
this substance, when carried in the general circulation, produced a 
reaetion characteristic of histamine. These cases are amenable to 
treatment. By daily immersion of the hands in eold water, decreas- 
ing in temperature, for increasing periods, excellent results may be 
obtained. These clinical observations are further confirmation of 
the work of Lewis and his associates on the presence of histamine or 
allied substances in the skin of human beings. 
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Since the discovery of the mydriatic action of ephedrin by Miura,^ 
favorable clinical reports have been published by De Vriesse,^ 
Groenouw,3 Suker Stephenson® and Marmoiton.® They all 
advocated its use in the exploration of the fundus on account of the 
rapid action, absence of cycloplegia, short duration of mydriasis and 
harmlessness of the drug. Inouye^ was the only one who encountered 
a case in which ephedrin precipitated an acute attaek of glaucoma. 
Following the recent systematic study of ephedrin by Chen and 
Schmidt,® interest in its use in ophthalmology has been revived. 
Middleton and Chen® observed that a 10 per cent solution of ephe- 
drin sulphate, or the same concentration with the addition of 0,1 
per cent of homatropin hydrobromide, or of 0,1 per cent of atropin 
sulphate, may be used locally as a mydriatic for routine ophthalmo- 
scopic examinations. Chen and Poth^®-^^ found that ephedrin, like 
cocain and euphthalmin, is an efficient mydriatic for ‘Caucasians, 
but of little value in dilating the pupil of the Chinese and negroes. 
It was shown in the same investigation that ephedrin mydriasis is 
about as great as cocain or euphthalmin mydriasis. Howard and 
Lee^® also reported that ephedrin is more effective as a mydriatic in 
individuals with light hides than in those with dark. Dittman,^® 
on applying a 3 per cent solution on himself, experienced conjunc- 
tivitis, increased intraocular tension, and blurring of vision. Schoen- 
berg,^^ on the other hand, concluded from a study of several hundred 
patients that ephedrin is a valuable drug to produce mydriasis for 
ophthalmoscopic examinations. The same author found that the 
effect of ephedrin on the pupil is counteracted by pilocarpin within 
five to ten minutes. Similarly, Miilleri® after two and a half years’ 
experience considers it as a useful agent for diagnostic purposes. 
This investigator administered ephedrin in several cases of chronic 
glaucoma, and found no change in the intraocular pressure. 

The present work is a continuation of that of Middleton and 
Chen.® Studies were carried out on both healthy and diseased eyes 
and measurements made with more precise methods. Only the 
data from Caucasians are presented here, since ephedrin is not a 
reliable mydriatic for the Chinese and negroes. 

* This investigation has been aided by a grant from the American Pharmaceutiral 
Association Research Fund. 
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Mydriasis. In 21 normal eyes treated with a 10 per cent solution 
of ephedrin sulphate, the increase of the transverse diameter of the 
pupil in an hour in diffuse daylight varied from 1 to 3 mm., the 
average being 2 mm. Similarly in 10 other individuals, studied 



Fig. 1. — Course of ephedrin mydriasis. J. S., Causacian, male, aged eighteen 
years. Observations were made on the left pupil in a dark room with a standard 
lamp, giving a light intensity of 13.3 candlepower, at a distance of 1 m. 


under constant illumination in a dark room and with a most accurate 
instrument as described elsewhere, “ the increase of the transverse 
diameter of the pupil varied from 1.1 to 3.3 mm., the average being 
2.2 mm. As shown before® the onset of mydriasis takes place 



Fig. 2. — Course of cocain mydriasis. G. S., Caucasian, male, aged twenty-two 
years. Observations were made on the right pupil in a dark room with a standard 
amp, giving a light intensity of 13.3 candlepower, at a distance of 1 m. 

within fifteen to thirty minutes. The maximal dilatation is attained 
within thirty to sixty minutes. The duration is three to nine hours. 
Fig. 1 shows the typical course of the mydriasis. The observations 
in that case were made in a dark room with a standard lamp giving a 
light intensity of 13.3 candlepower, set at a distance of 1 m. from 
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the eye being tested. Cocain and euphthalmin, studied under the 
same conditions, were found to produce a longer mydriasis, as 
shown in Figs. 2 and 3. 

The light reflex in ephedrin mydriasis is active, which is a disad- 
vantage in ophthalmoscopy, but can be remedied by the addition of 
a small amount of homatropin, or euphthalmin. Such solutions, 



Fig. 3. — Course of euphthalmin mydriasis. P. L., Caucasian, male, aged sixteen 
years. Observations were made on the right pupil in a dark room with a standard 
lamp, giving a light intensity of 13.3 candlepower, at a distance of 1 m. 


containing, for instance, 10 per cent of ephedrin sulphate, and 0.1 
per cent of homatropin hydrobromid or 1 per cent of euphthalmin 
hydrochlorid, render the pupil very sluggish to light. The admix- 
ture of homatropin or euphthalmin makes the course more like that 
of cocain mydriasis, as shown in Figs. 4 and 5. The increase of the 



Fig. 4. — Course of ephedrin-homatropin mydriasis. G. S., Caucasian, male, 
aged twenty-two years. Observations were made on the right pupil in a dark room 
with a standard lamp, gi^^ng a light intensity of 13.3 candlepower, at a distance of 
Im. 

transverse diameter of the pupil caused by ephedrin-homatropin or 
ephedrin-euphthalmin, in the majority of cases, is 0.5 to 1 mm. 
greater, and the duration longer, than that by ephedrin alone. 

With the two combinations, that is, ephedrin-homatropin and 
ephedrin-euphthalmin in the concentrations described above, 32 
pathologic eyes were studied. They include optical atrophy, neuro- 
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retinitis, retinitis pigmentosa, clioroidoretinitis, cataraet, extreme 
myopia, uveitis, iritis, suppurative keratitis, corneal . opaeity, 
chronic dacryocystitis, ptergium, blepharitis, and hordeolum. 
With the exception of uveitis and iritis cases, all the pupils dilated 
to the same extent as the normal, under the influence of these two 
solutions. 

The mydriatic action of ephedrin, ephedrin-homatropin or 
ephedrin-euphthalmin is easily counteracted by the instillation of 
pilocarpin hydrochlorid. The pupil begins to contract in five to ten , 
minutes after the application of such miotics, and returns to normal 
in approximately an hour. 

A preliminary study was also made with solutions containing 
half the quantity of ephedrin, that is, 5 per cent, and the same 



Fig. 5. — (bourse of ephedrin-euphthalmin mydriasis. R. G., Caucasian, male, 
aged twenty-one years. Observations were made oh the right pupil in a dark room 
with a standard lamp, giving a light intensity of 13.3 candlepower, at a distance of 
1 m. 


quantity of homatropin or euphthalmin as mentioned above. 
The results are similar except that in a few cases the mydriatic 
action appeared to be comparatively less pronounced. 

Accommodation. In several individuals the power of accommoda- 
tion was tested by measuring the near point with an accommodation 
disk having in the center a vertical black line, 0.2 mm. in width, 
fitted on a Prince’s rule. The observations were made in a dark 
room under constant illumination, immediately after the measure- 
ment of the pupil. The vertical line of the accommodation disk is 
made perceptible by a Greenberg cystourethroscope lamp, which is 
attached on the top, connected to a 3-volt battery, and covered 
by a shade so that the subject does not see the lamp. In every in- 
stance, the near point was nieasured froni the surface of the eye, 
not from the anterior focus. During observation the fellow eye is 
covered by a patch. Examples are given in Figs. 1 to 5. 

From Fig. 1, it will be seen that ephedrin caused a rec^sion of 
1.1 diopters during maximal mydriasis. With the addition of 
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homatropiii, the near point receded by 1.6 diopters as shown in 
Fig. 4; and with the addition of euphthalmin, it receded by 2.7 as 
shown in Fig. 5.‘ Each of the three individuals could read Jaeger’s 
test Type II held at a distance of 25 to 30 cm. from the eye. This 
proves that the mydriatic action of ephedrin, either alone or in 
combination with homatropin or euphthalmin, does not interfere 
with accommodation materially. Cocain studied under the same 
conditions diminished the near point by 1.5 diopters (Fig. 2). 
Euphthalmin, on the other hand, produced a drop of 5 diopters 
(Fig. 3). The last individual complained of blurring of vision. 


THE EFFECT OF EPHEDRIN SOLUTIONS ON INTRAOCULAR PRESSURE. 


Solution. 


Ephedrin sulphate 10 per cent . 


Ephedrin sulphate 10 per cent 1 
Homatropin HBr 0.1 per cent / 


Ephedrin sulphate 10 per cent 1 
Euphthalmin HCl 1 per cent / 


Change in 
intraocular 

Subject. pressure in 

■ , an hoiir, 


Sex. 

Age. 

Eye. 

mm. Hg 

F. 

49 

Left 

0.0 


18 1 

'Left 

+2.5 

xvx. 

18 ^ 

Eight 

+2.0 

M 

14 ^ 

Left 

+0.8 


14 ^ 

Right 

-1.5 

F. 

30 < 

Eeft 

Right 

0.0 

-0.7 

M. 

34 < 

Left 

.Right 

0.0 

0.0 

M. 

37 . 

Left 

[Right 

-2.0 

0.0 

F. 

14 . 

Left 
^ Right 

-1.0 

1.2 

M. 

16 

Right 

-4.3 

M. 

18 

Right 

0.0 

M. 

22 

Right 

+1.0 

F. 

60 

Right 

+2.6 

F. 

38 

Right 

0.0 


Left 

+1.5 

M. 

24 ■ 

Right 

Left 

+1.6 

0.0 

M. 

40 

Right 

ILeft 

0.0 

0.0 

M. 

51 

Right 

ILeft 

+3.5 

+1.2 

M. 

21 

Right 

Left 

-2.6 

-1.2 

M. 

18 

'Right 
[Left ■ 

+1.2 

0.0 

M. 

22 

Left 

+3.8 

M. 

18 

Left 

0.0 

,M. 

16 

Left 

-1.8 


Intraocular Pressure. For determining the intraocular pressure 
during ephedrin mydriasis, a Schiotz tenometer is used. A 2 per 
cent solution of holocain or a 1 per cent solution of butyn is instilled 
to anesthetize the cornea. Readings are taken at the time of appli- 
cation of a mydriatic and at the end of one hour when mydriasis is at 
its height. The results are smnmarized in the tables above. It will be 
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seen that the change of intraocular pressure after ephedrin solutions, 
is small in most cases. The pressure was increased in two instances 
by 3.5 and 3.8 mm. Hg., respectively, and, in another, it was actually 
diminished by 4.3 mm. Hg. In 10 other eyes without any mydriatic 
the intraocular pressure, as measured by the same tenometer, was 
found to have a maximal variation of ±3.5 mm. Hg. in an hour. 
The changes observed fall, with two exceptions, within the limits of 
ordinary variations and do not prove that ephedrin raises the intra- 
ocular tension. 

Other Effects. The solutions of ephedrin are but little irritating. 
Some subjects experienced a burning sensation which lasted for 
about thirty to sixty seconds. They produce no congestion, or 
blanching as does an epinephrin solution. They do not cause 
drying and desquamation of the corneal epithelium as is frequently 
seen after the use of cocain. There are no ill effects after repeated 
instillations. 

Comment. From the foregoing results and from the reports of 
other clinics, it is clear that ephedrin is a harmless mydriatic in 
Caucasians. Its action is of short duration and practically does not 
interfere with accommodation. The light reflex of the pupil is 
active during ephedrin mydriasis but can be rendered very sluggish 
by the addition of homatropin or euphthalmin. In nonglaucomat- 
ous eyes, it does not raise the intraocular pressure upon application; 
but in cases of glaucoma it may precipitate acute attacks as in 
Inouye’s'^ case. In glaucoma, however, the use of any mydriatic is 
a dangerous measure. Cocain^® and euphthalmin^^-^® have been 
known to cause the same serious consequences. It is, therefore, 
always wise in all patients over forty-five years of age, and younger 
patients having a tendency toward glaucoma, to counteract the 
action of a mydriatic by the instillation of a miotic. The effect 
of ephedrin is easily overcome by pilocarpin. Ephedrin is most 
useful in the examination of the fundus. On a priori grounds it 
should be also helpful in distinguishing paralytic from spastic 
miosis although no such report has been made. Since ephedrin 
produces no cycloplegia, it is useless in refraction. 

Summary. Ephedrin, especially in combination with homatropin 
or euphthalmin, is a harmless, convenient, and efficient mydriatic 
for Caucasians. It has a short duration of action and little influence 
upon the accommodation. If desired, its effect can be readily 
counteracted by pilocarpin. It can be used locally in routine 
ophthalmoscopy for diagnostic purposes. Only in uveitis and iritis 
does it fail to dilate the pupil. 


Note. — ^The authors are indebted to Prof. W. H. Wilmer and his staff of the TOlmer 
Institute, Johns Hopkins Hospital, for their cooperation in making observations on 
their patients. 
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NEUROLOGIC ASPECTS OF POLYCYTHEMIA VERA,* 

By Thomas William Brockbank, M.D., 

FELLOW IN NEUHOLOGY, THE MATO FOUNDATION,- KOCHESTER, MINN. 


The complaints of patients suffering from polycythemia vera are 
often referable to the nervous system, but in such a manner that 
they do not have a localizing value; they often are misleading, or they 
may be dismissed as functional. In the presence of vascular acci- 
dents, which are by no means uncommon in this disease, diagnosis 
may be difficult. Sometimes the complaints mimic those found in 
organic syndromes. As a consequence, the disease often presents a 
confusing clinical picture which may require careful study before a 

* Submitted for publication, February 8, 1929. 
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conclusion can be made as to its nature. The following case is 
illustrative: 

A clergyman, aged fifty-six years, came to The Mayo Clinic complaining 
chiefly of dizziness, headache and vomiting. He had been in fairly good 
health until about two j’^ears prior to admission when he had an attack of 
nausea and A’^omiting which continued a few days and was diagnosed as 
gastric neurosis. Since tins illness, Im had had minor attacks of nausea and 
Ammiting at least once a month until two months prior to admission when 
the vomiting began to increase gradually until it occurred one or two times 
a week. About two months after the onset dull frontal headaches appeared 
three or four times a week, usually more severe in the early morning and in 
the evening. Occasionally the pain in the head was fairly sharp. The 
headaches, like the Ammiting became increasinglj'- seA'^ere in the two months 
prior to admission. About a year after onset, transient attacks of dizziness 
began; they became constant in the month prior to admission. The patient 
described the dizziness by sajdng “things outside him whirled to the right.” 
Concomitant with the aggravation of nausea, Ammiting, headaches and 
dizziness in the several weeks prior to admission, mild transient numbness 
in the extremities, a few questionable uncinate seizures, a few transient 
attacks of diplopia and some blurring of vision, and slight loss of control of 
the extremities were noted. 

On examination, the systolic blood pressure was 158 and the diastolic 124. 
The blood Wassermann reaction was positiA’-e in one test and negath^e in 
seA’-eral subsequent tests. The hemoglobin ranged from 82 to 96 per cent; 
er 3 i;hrocytes numbered 5,700,000 to 6^,630,000; leukoc}d;es, 7000 to 13,700; 
the hematocrit reading was plasma 38 per cent, cells 62 per cent, total blood 
Amlume, 125 cc. for each Idlogram of body weight, and viscosity, 10. Oph- 
thalmoscopic examination of the fundi revealed only slight fullness of the 
retinal veins. The objective examination of the nervous sj’^stem was 
essentially negative. The patient was somewhat disoriented and vague in 
his statements in a manner suggesting a frontal-lobe sjmdrome. Vene- 
section was done on several occasions Asdth removal of 400 cc. of blood at 
each operation without marked relief of symptoms. A diagnosis of polj"- 
cjAihemia A'^era was made and the patient was sent home on expectant 
treatment. 

A further striking example of symptoms simulating those of brain 
tumor may be cited in Christian’s Case IV, in which decompression 
had been done to relieve the patient of his symptoms due in this case 
to thrombosis of the cerebral arteries. 

The simultaneous occurrence of polycythemia A>-era with A^arious 
nerAmus-disease syndromes either as an essential part of the symp- 
toms or merely in association with the disease has been observed 
with comparatiA'^e frequence. In the first case, reported by Vaquez 
(1892), vertigo and tinnitus were prominent symptoms. The 
association with migraine is not uncommon.® The occurrence of 
somnolence with polycythemia has been noted,® as also A’^arious ner- 
vous^ and psychic symptoms, depression, chorea and temporary 
aphasia.®'® Cerebral A^^ascular accidents with accompanying signs 
and symptoms are comparath^ely common.^'®-®''^ Choked^ disk 
is not often seen with this disease but does occur.® Kare association 
with disease of the pituitary and pineal glands has also been noted.'* 
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The foregoing case is, one of 56 cases diagnosed as polycythemia 
vera in The Mayo Clinic, a study of which has provided the basis of 
the present discussion. Although the fact is recognized that many 
of the symptoms and signs of polycythemia vera are not referable 
to the nervous system yet the high incidence of such neurologic 
aspects noted heretofore in many cases prompted this analysis to 
ascertain the relative frequency of symptoms and objective findings 


Comparative frequency of neurologic symptoms in polycythemia 

vera 


Total cases 


Headache" 


\fertigo — 

General -wealaiess" 

Easy fatigabiliiy 

Fullness in the head 

Paresthesia " " 

Mental impairment - - - - 

Visual disturbances 

Pain 

riausea and emesis - - - - 

Mervousness and irritability 

Emotionalism 

Sleep disturbances 
Generalized pruritus 
Tinnitus — — — 
Diminished hearing 
Heat intolerance 
Stumbling speech 

Syncope 

Diminished libido 
Uncinate attacks 
Urinary incontinence* 
Sensation of choking" 
Paralyas of one side of body! 



Fig. 1. Comparative frequency of neurologic symptoms in polycythemia vera, 


which may be considered as involving the nervous system. Tiff 1 
summarizes the relative frequency of such symptoms. 

occurrSn H common neurologic symptom encountered 
occuiimg in 33 of the 56 cases. This symptom was neither tvnical 
nor constant m t^e. _ It was described usually as dull mild and 
irregularly recurrmg ivithout localization. Individually and rarely 
It was charaetenzed as ■•bandlike” -'single areas of aTung aboit S 
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head and neck,” “expansile,” and so forth. In a few cases it was 
present on the patient’s waking in the early morning. In several 
cases, tlirobbing and pounding aches and occasional sharp pains were 
described but could not be distinguished from symptoms of migraine. 
Migraine was diagnosed in 4 cases in the present series, and it was 
suspected in several others. 

Such headache, as a symptom, is not to be confused in these cases 
with “fullness in the head” which was noted in 11 cases. However, 
evidence of increased intracranial pressure was not found objectively 
in any one of the cases in the series. Characteristic fullness of the 
retinal veins was noted ophthalmoscopically in the majority of 
Cases but choked disk was not observed. 

In point of frequency the second neurologic symptom is vertigo, 
which occurred in 30 of the 56 cases. This was recorded usually as 
mild dizziness . or so-called locomotor dizziness in which gross 
coordination is disturbed. The sensation of “heaving ground,” or 
“weakness in the legs,” and general discomfort are prominent. The 
severity of the attack is partly measured by the patient’s statement 
that he “had to sit down” or “hold on to something firm” for a 
passing moment to a^'oid falling. The systematized vertigo of 
organic syndromes was not found except in the case reported. 

In 3 cases of the series there were similar atypical attacks in which 
vertigo was a symptom. The first patient complained of short 
attacks occurring from one to three times weekly in which a dull 
headache was associated with moderately severe giddiness, drowsi- 
ness and general weakness, and followed by mild confusion and loss 
of memory. The second patient had attacks once a week to once a 
month, of sudden and transient dizziness followed by aching 
thi’oughout the body and general weakness. The third patient 
“on exposm’e to cold” had transient attacks of dull headache, 
moderate dizziness, nausea and general weakness. 

The general complaint of “mental impairment” was comparatively 
common, occurring eleven times. This symptom was usually 
uncovered incidentally in the course of routine inquiries. It assumed 
various forms, such as mild transitory confusion at times throughout 
the day, slight loss of memory, and some slowing up in the speed of 
thinking. None of these complaints were verified objectively. 

Paresthesias were complained of in 11 cases, and were significant 
only in that they were not constant or uniform, and thus different 
from paresthesias found in multiple peripheral neuritis and com- 
bined degeneration. Complaints such as “burning in the throat,” 
“coldness of one side of the body,” “prickly sensations in one hand,” 
and so forth, may be assumed to be entirely functional if one is 
unaware of the presence of a definite disease syndrome such as 
polycythemia vera, and may be difficult to interpret in any case. 

Nausea and emesis were complained of in 9 cases but could not be 
traced to any involvement of the nervous system. In 9 other cases 
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complaints of pain in various parts of the body were likewise 
recorded. Neither the description nor the cause of the pain is clear 
in every case. It may be suspected, however, that sudi a complaint 
as “aching pains in the arms and legs/’ pains in various joints, or 
“tenderness in the muscles” is not to be attributed to any disease of 
the nervous system. 

Besides the more important primary complaints, 8 patients 
described themselves as “nervous and irritable” in their present 
illness. This complaint represents undoubtedly one of the milder 
mental symptoms of which emotionalism, complained of by 5 
patients, would seem to be a more advanced degree. This was 
evidenced by frequent weeping and easily aroused anger. 

Nine patients complained of such mild subjective visual disturb- 
ances as blurring of vision, and transitory scotoma, the latter being 
associated with headaches of migraine. 

Disturbances of normal sleep were mentioned by 4 patients, 2 
complaining of insomnia and 2 of lethargy and drowsiness during the 

day. ^ ^ ^ 

An interesting complication was unaccountable generalized pru- 
ritus in 4 cases. In 4 other cases varying tinnitus was likewise 
complained of but concomitant hearing defects were not present. 

Symptoms which were mentioned only once in the series of cases 
include complaints of diminished hearing, heat intolerance, mild 
“stumbling” speech, syncope, diminished libido, uncinate attacks, 
slight urinary incontinence, frequent sensations of choking and 
paralysis of one side of the body. . 

The objective neurologic data in polycythemia vera are positive 
chiefly in cases of vascular accident in which it is presumed throm- 
bosis has taken place in one of the cerebral vessels. 

Of the 56 cases here reviewed, a complete neurologic examination 
was carried out in 12. In 3 of these definite cerebral vascular 
accidents occurred, in a fourth case there were visual field defects, 
which were attributed to vascular accident, and in a fifth, in which 
there was a frontal lobe syndrome in the presence of polycythemia 
vera, it was suspected that there was a vascular accident, but the 
patient died without definite clinical evidence, and necropsy was not 
perforrned. In the first 4 cases the patient had recovered from the 
immediate effects of the accident, but had been left with a residuum 
which in the ^ first 2 cases consisted of partial left homonymous 
hemianopsia, in the third case partial right hemiplegia, and in the 
fourth case inferior altitudinal anopsia. 


Cap Reports. The fourth case mentioned ^yas that of a young man aaed 
twenty years, who came to the clinic complaining of failing vision Two 
yprs pnor to adniission he had bpn m an automobile accident in which the 
side of his head had been struck and badly bruised: the eyelids swXd 
foUowmg this and he could not open his eyes for about two wiks wfthin 
two months following this accident Ins wsion began to fail so that he had 
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difficulty in recognizing persons at night, and “could not see the flag clearly 
on the golf course.” He apparently had had a slight fainting attack with 
momentary imconsciousness (vascular accident?) just prior to the onset of 
the visual failure. The left ej’’e gave him more trouble and as a consequence 
he consulted an oculist who told him that the right eye was failing also. 
He was informed at this time that he had atrophy of the left optic nerve 
and that the right nerve head was choked and showed pallor. The visual 
fields were approximately the same as they were in the examination at the 
Clinic. A roentgenogram of the skull showed a small sella turcica and 
erosion of the posterior chnoid processes. Shortly after this, about five 
months after the automobile accident, he consulted a prominent neurologic 
surgeon elsewhere who explored the right occipital lobe expecting to find a 
tumor because in addition to the ocular findings the ventriculogram showed 
destruction of the right occipital lobe, but the exploration was negative. 

Before operation the patient was aware that he had polycythemia vera 
and had taken phenylhydrazin hydrochlorid for the condition. About four 
months after the automobile accident the erythrocytes numbered 6,400,000, 
and the hemoglobin was 108 per cent. For the last year he had taken phen- 
ylhydrazin h 3 '’drochlorid; hence the blood picture at the time of examination 
was altered. During the last six or seven weeks the patient believed the 
vision in the right eye had been failing more rapidly. He did not have 
other complaints. 

The general examination was essentially negative except for the finding 
of a slightly enlarged spleen. The blood was normal. The roentgenogram 
of the skull was negative, showing, however, the trephine area in the right 
parietooccipital region. Examination of the nervous system showed a 
slight increase of the deep reflexes on the left side. Examination of the 
eyes showed, as already mentioned, inferior altitudinal anopsia, and ophthal- 
moscopic examination of the fundi revealed full pale disks. 

The sixdh case examined neurologically showed nystagmus, the cause of 
which was not determined. Examination in the seventh case was negative 
except for the history and signs which warranted a diagnosis of “simple 
depression” from the psychiatric point of view. 

The eighth case presented evidence of pathologic change of the basal 
ganglia, the general picture of which resembled Wilson’s disease. The 
poWcythemia appeared to be incidental, and the association of the two 
diseases could not be determined as fundamental. The case was that of a 
married woman, aged forty years, of relatively low intelligence and corre- 
spondingly unreliable history. The chief complaint was stiffness in the 
movements of the lower extremities and difficulty in walking. The trouble 
had begun sometime between the ages of twenty and thirty years. She 
had first noticed clumsiness in some of the finer movements. This had 
gradually progressed to the present degree of spasticity and incoordination 
in which the legs were little better than stilts and pes cavus deformity had 
increased the dfficulty in walking. She complained also of dull generalized 
headaches of four or five years' duration, occasional numbness and dull 
pains in the feet and legs, mild dizziness with tendency to fall forward or 
backward, and some emotional instability. The approximate time of the 
onset of the poWcjdhemia was thus in doubt. 

The general examination revealed splenomegaly as well as hepatomegaly 
of moderate degree. Examination of the blood relative to the pobrnythemia 
showed the number of erjdhrocytes to be 6,090,000, viscosity 6.6, hemato- 
crit reading wms plasma 41 per cent, cells 69 per cent and total blood volume 
115 cc. for each kilogram of body weight. Serum bilirubin was 2.3 mg. for 
each 100 cc., but the dye retention test was negative. 

The neurologic examination brought forth the presence of rotpy n 3 ^stag- 
mus, d 3 ^sarthria, slight weakness but increased reflexes and tone in the lower 
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extremities, questionable bilateral Babinski reflexes, spastic gait, slight 
irregular tremors, emotional instability, and a general picture wlncn, as 
mentioned, appeared to resemble Wilson’s disease. Neurologic examination 
in the four remaining cases was essentially negative from this point of ^^ew. 


In association with polycythemia vera in the present series, 
neurologic complications other than those already mentioned which 
may be of interest were: 1 case diagnosed as Raynaud’s disease, 
1 case of ‘'sphenopalatine neuralgia,” or “Sluder’s syndrome,” 

1 case of vasomotor neurosis of the foot with erythromelalgia, and 

2 cases diagnosed as neurosis, from the general symptoms. 

Summary. It thus seems evident that the neurologic aspects of 

polycjdhemia vera are extensive and sometimes confusing from the 
point of view of symptoms. At the same time the disease in itself 
presents little that is primarily neurologic, objectively, except in 
respect to vascular accidents which in rare cases may be so involved 
as to lead to mistaken diagnoses and unnecessary surgical procedures. 
The diseases associated with polycythemia vera are varied and often 
include those of neurologic nature. 
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THE SIGNIFICANCE OF HIGH-GRADE ANEMIA IN CHRONIC 

NEPHRITIS. 

With a Report of Four Cases. 

By E. P. Scarlett, M.D., 

assistant in medicine, state UNTVEHSITT OF IOWA, 

IOWA CITY. I 

(From the Department of Internal Me^cine, State University of Iowa College of 

Medicine.) 

Tm approach to the study of nephritis continues to be that of 

fr? “Mdual case or grourof cie 

from the chm^l and pathologic points of view, a method that Is 
inevitable as long as the etiology of the disease remains obscure. 
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Although our knowledge of the nephropathies has grown, there are 
still encountered cases in which the diagnostic features are suffi- 
ciently puzzlmg to warrant comment. In severe cases of clironic 
glomerular nephritis in particular is this true. In this disease, 
certain clinical findings have become well recognized as essential 
factors in reaching the diagnosis. These are arterial hjTiertension, 
cardiac hjTiertrophy, retinal clianges and anemia. Exceptions to 
this clinical picture, however, do occur. INIiiller^ and Foster report 
cases of chronic nephritis in which elevation of the blood pressure 
or cardiac hj^iertrophy were not present. Bannick® describes 2 
cases of severe chronic glomerular nephritis without hj^^ertension, 
cardiac hypertrophy or retinal changes. Such a marked deviation 
from tlie normal cardinal clinical findings makes tlie diagnosis of 
the condition a matter of considerable difficulty. 

In the present commimication a group of cases with severe chronic 
nephritis is considered in which hypertension, cardiac hypertrophy 
and retinal changes were eitlier absent or of negligible degree and in 
which anemia was the chief clinical findmg. In each instance, the 
anemia was so prominent that at first it was considered as the prim- 
aiy disease. 

Characteristics of Anemia. Anemia in clironic nephritis occurs 
principally’- m those cases characterized by’^ nitrogen retention. It 
parallels the degree of nitrogen retention and is a reliable index 
of the severity’- of the condition, assiuning, as a result, prognostic 
importance. It bears no relation to tlie presence of edema. The 
anemia is of the secondary’- type, and leukogenesis is not affected. 
These facts have been established by'^ various observers, and our 
findings in this connection are in essential agreement. The average 
results in a series of cases of chronic nephritis with anemia are 
summarized in Table I. 


TABLE I.— FINDINGS IN CHRONIC NEPHRITIS WITH ANEJILI (51 CASES). 


Erytlirocytes (average count) . 
Hemoglobin, per cent (average) 

Color index 

Urea nitrogen, mg 

Creatinin, mg 

Edema present 


2,780,000 
51 
0.9 
86. 3 
9.3 

18 cases (35 per cent) 


The cause of the anemia would seem to be decreased function of 
the bone marrow, according to Brovm and Roth’s^ conclusive studyL 
Neitlier hemoly’^sis nor hy’^dremia has been demonstrated as a factor 
in tlie causation of tlie anemia. Keith, Ilo-wntree and Geraghty’^® 
and later Bock® found the plasma volume of the blood in severe 
nephritis remaining constant, variations depending upon the cor- 
puscular content. Aiibertin and YacoeT in 2 cases of severe nephri- 
tis with anemia found a fatty’- bone marrow, microscopically showing 



SCAHLEtI': SigS— gIrADE ANEMiA GRROisfiC nEPhRitiS 217 

no evidence of activity. This depression in the hematopoietic func- 
tion of the bone marrow is interpreted as an evidence of the toxic 
process' involved in chronic nephritis, and has served to emphasize 
the widespread character of the extrarenal changes, particularly 
the extensive vascular injury which would seem to be the chief 
characteristic of the disease. 

The following cases are remarkable in the absence of the usual 
clinical findings of hypertension, cardiac hypertrophy and retinal 
changes . They illustrate the parallelism in chrpnic nephritis between 
blood-nitrogen retention and marked anemia. With the simple 
initial clmical finding of anemia, they proved to be severe cases of 
chronic nephritis as evidenced by the blood-nitrogen findings and 
the renal-function tests. Primary anemia was ruled out in each 
instance and a secondary anemia due to any other cause could not 
be established. It is further to be clearly understood, that in no 
instance were we dealing with acute or subacute nephritis or chronic 
nephritis with edema. 


Report of Cases. Case I.— J. B., a man, aged fifty-two years, farmer, 
was admitted to the University Hospital, May 24, 1926, complaining of 
weakness, shortness of breath and palpitation which had been noticeable 
for about fourteen months, but which had suddenly become worse. There 
was nocturia once a night. The patient had been rejected for insurance in 
1923 because of albuminuria. At the age of sixteen, he had scarlet fever 
followed by “kidney trouble” for six weeks. 

The patient was pale and there was a yellowish tint to the skin, suggest- 
ing primary anemia. The heart was not enlarged. The fundi were normal. 
The blood pressure was 140 systolic and 80 diastolic. The peripheral vessels 
were not thickened. There was no edema. The spleen was not felt. There 
were a few small internal hemorrhoids but no frank bleeding. The red 
blood cells were 2,520,000, and the hemoglobin 32 per cent. The white 
blood count was 9000, the differential normal. The blood Wassermann 
reaction was negative. There was free acid in the gastric contents. The 
urinalysis showed albumin 1, an occasional granular cast and no red blood 
cells. In the renal function test (Mosenthal modification) the total day 
urine was 1275 cb., the total night specimen 910 cc. The specific gravity 
of the two-hour specimens ranged from 1.013 to 1.017. At the time of 
admission, the blood urea was 77 mg,, uric acid 6.4 mg., creatinin 5 mg. for 
each 100 cc. Later the estimations were urea nitrogen 59.5 mg,, uric acid 
7.2 mg., creatinin 7.9 mg. The phenolsulphonephthalein output in two 
hours was 20 per cent. The diagnosis was chronic glomerular nephritis with 
uremia. 


The patient was discharged June 10, 1926. This condition remained 
unchanged until December, 1926, when he complained of aching and sore- 
ness over the body In February, 1927, he developed a large rectal abscess 
and died one month later. An autopsy was not obtained. 


man, aged sixty-seven years, laborer, was admitted 
to the Umversity Hospital March 15, 1927. He had been well untfi two 
weeks prior to admission when he noticed weakness, headache, drowsiness 

vomting. A few days before he vomited one-half 
pint of blood, 'aere had been noctuna three to four times a night for about 

three months. There was a historj^ of chronic alcohohsm. S^^oraoout 
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‘ Physical examination showed a pasty pallor and drowsiness. The heart 
was not enlarged. The retinal vessels showed early arteriosclerosis. The 
iDlood pressure was 140 systohe and 70 diastohe. The peripheral vessels 
were shghtl}’’ tliickened. Edema was not present. Erythrocytes were 
1,900,000; hemoglobin 30 per cent; white blood count 6500, the differential 
normal. The blood Wassermann reaction was negative. Gastric analysis 
showed an absence of free acid. Roentgen rays of the gastrointestinal tract 
were negative. There was a moderate amount of albumin in the urine, 
many hyaline and granular casts and no red blood cells. Renal function 
tests showed a fixation of specific gravity and a relative increase in the 
amount of night urine. The phenolsulphonephthalein output in two hours 
was 40 per cent. On admission, the blood urea was 59.5 mg., uric acid 
7.1 mg., creatinin 2.6 mg. for each 100 cc. After one month’s treatment 
these figures dropped to within normal limits. The patient was discharged 
April 15, 1927. The clinical diagnosis was chronic glomerular nephritis. 

He was seen again in April, 1928, haxdng been w^eU during the interval 
and doing part-time work. There was still moderate pallor, but no evidence 
of cardiac hypertrophy or retinal changes. The blood pressure had risen 
to 172 systolic 'and 88 diastolic. The urine findings were unchanged. 
Erythroc 3 '’tes were 3,540,000 and the hemoglobin 60 per cent. There was 
no nitrogen retention in the blood. 

Case III. — W. C., a man aged thirty-five j’^ears, painter, was admitted 
to the XJniversit}'’ Hospital, March 30, 1926. He had been well until three 
weeks before when he noticed weakness, dizziness and on one occasion a 
small epistaxis. After one week he went to bed, complaining of shortness of 
breath, nausea and vomiting and pain in the left upper quadrant of the 
abdomen. Six years previously, he had been refused insurance because of 
albuminuria. 

There was clinical evidence of anemia, marked weakness and dehydration. 
There were no muscle twitchings. The heart was not enlarged. The fundi 
were normal. The peripheral vessels were not thickened. The blood pres- 
sure was 124 systolic and 70 diastolic. There was no edema. The erythro- 
cyte count was 2,640,000; the hemoglobin 49 per cent. The blood Wasser- 
mann reaction was negative. The blood urea was 224 mg., uric acid 
6.6 mg., creatinin 26.6 mg. for each 100 cc. The urine showed albumin 2, 
granular casts and no red blood cells. In the renal function study the total 
day output was 225 cc. with a specific gravity of 1.006, the night output 
275 cc. with the specific gra^dty 1.010. The phenolsulphonephthalein out- 
put in two hours was zero. 

After one week, the patient coughed and vomited up small amounts of 
blood repeatedly. He developed bronchopneumonia and died in a_ coma- 
tose condition twenty-five days after admission. The blood nitrogen 
remained at about the same level. Ten days before death the plasma CO 2 
content was 23 volumes per cent. The highest blood pressure recorded 
was 130 systolic and 50 diastolic. The clinical diagnosis was chronic glo- 
merular nephritis with uremia. 

Necropsy. The necropsy'’ observations were as follows: (1) Chronic 
vascular nephritis; (2) bronchopneumonia; (3) fibrinous pleurisy; (4) hydro- 
thorax, moderate grade; (5) bro’wn atrophy'^ of the liver; (6) remnants of 
the umbilical stalk. 

Each Iddney weighed 40 gm. The perirenal fat was adherent and to 
some ex’tent was replaced by fibrous tissue. The vessels leading to the 
Iddney'^s were large. The capsule stripped "with slight adhesions, and l^R ^ 
reddish rather firmly granular surface almost uniform in character. The 
cortex measured only 0.3 cm. in thickness. The pyramids were small. 
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There were petechial hemorrhages into the pelvis which was comparatively 
large Microscopically, there was thickening of the vessels with interstitial 
changes and granular degeneration and necrosis of the tubular epithelium. 
Some of the glomeruli were contracted and sclerosed and others showed 
hemorrhagic changes. There were many small areas of lymphocytic innh 
tration. The heart and vascular system seemed normal. The heart weighed 
355 gm. 

' The bone marrow showed very slight hyperplasia. Many of the cells 
contained brownish blood pigment. 

Case IV.— W. L., a man, aged forty-seven years, farmer; was admitted 
to the University Hospital, February 8, 1927. His only complaint was 
nocturia of one year’s duration. Otherwise he had been perfectly well. 
The past history was not remarkable. 

The patient appeared anemic. There were no retinal changes. The left 
cardiac border was just outside the mid-clavicular line. The peripheral 
vessels were not thickened. The blood pressure was 145 systolic and 60 
diastolic. Edema was not present. The erythrocyte count was 2,070,000; 
the hemoglobin 44 per cent; the leukocytes 9050 with normal differential. 
The urine showed some albumin, a few granular casts and no red blood cells. 
The blood urea was 73.5 mg., the uric acid 7.7 mg., and the creatinin 8.8 mg. 
for each 100 cc. Renal function showed absolute fixation of the specific 
gravity to the level 1.011. The phenolsulphonephthalein return in two 
hours was 12 per cent. The blood Wassermann reaction was negative. 

The patient was in the hospital for sixteen days and was allowed to 
return home to attend to some business. He returned in six weeks’ time 
with a large carbuncle over the right side of the face, and died one week 
later. 

Necropsy. The postmortem observations were as follows: (1) Chronic 
progressive vascular nephritis; (2) lobar pneumonia, right; (3) acute peri- 
carditis; (4) slight hypertrophy of the heart; (5) adhesive pleuritis; (6) 
cystitis; (7) excision of the skin and subcutaneous, tissues of right temporal 
region; { 8 ) septicemia (Staphylococcus aureus). 

The right Hdney weighed 80 gm., the left 70 gm. The capsule in each 
case stripped fairly readily, leaving a moderately roughened granular sur- 
face. The kidneys were pale in color. The cortices averaged 5 mm. The 
normal markings were distorted and made out with difficulty. The pelves 
were large and contained considerable fat. Microscopically the walls of 
both the large and small arterioles were thickened. Most of the glomeruli 
showed changes. Some were completely hyalinized, in others the capsule 
was thickened and_ contracted. There was extensive infiltration of the 
interstitial tissue with mononuclear cells and polymorphonudears. There 
was cloudy swelling of the tubules. 

The findings in the 4 cases are summarized in Table II. 


Conment. The only clinical manifestation of severe chronic 
nephritis may be anemia. The diagnosis in such cases is made evi- 
dent by the finding of retention of the blood-nitrogen constituents. 
In certain cases, as in Case II above, the degree of the anemia may 
be increased by frank hemorrhages, so often seen in the course of 
various types of nephritis. In the absence of associated clinical 
Jita giving a clue to the severity of the process and particularly to 
tlie prognosis, it seems evident that anemia alone must be regarded 
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as evidence of renal insufficiency. . The praetical importance of this 
fact is best illustrated in cases of hypertension and arteriosclerosis 
in which, as Adams and Brown® have pointed out, the presence of 
anemia (ruling out complicating disease) should be considered as 
evidence of kidney damage with existing or preexisting renal insuffi- 
ciency. Thus anemia serves as an important differentiating point 
between chronic glomerular nephritis on the one hand and^ the 
clinical entity “malignant hypertension” or the severe hyperpiesia 
of Allbutt on the other, comprising in these latter terms cases of 
widespread vascular disease which do not show distinct renal 
damage. The peculiar association between anemia and the nephritic 
factor in severe cardiovascular disease is thus manifest. 

Three of the cases reported died within a year from the time of 
being seen. This fact again serves to emphasize the importance of 
anemia as a prognostic sign of ominous degree. As shown by Brown® 
and other observers, the presence of a severe anemia in chronic 
glomerular nephritis has practically the same serious prognostic 
significance as blood creatinin values of 5 mg. per 100 cc. or over, 
indicating a fatal termination within a two- and one-half year 
period at least. Therefore, just as anemia stands in close association 
with actual damage in the renal tissues, its presence in a chronic 
form and even in a moderately severe degree indicates renal injury 
to the point of serious insufficiency beyond hope of repair. 

In this generalization one must be careful to distinguish those 
cases of chronic glomerular nephritis of the so-called hemorrhagic 
type. In such instances the anemia may be an expression of a recent 
period of hematuria, accompanying what is apparently a phase of 
acute toxic injury. This phase subsequently subsides and renal 
function is reestablished to the point of adequate maintenance. 
We have imder our care at the present time a patient of this type, 
who was fipt seen nine years ago at which time there was a marked 
reduction in renal efficiency as evidenced by fixation of the specific 
gravity and retention of the blood-nitrogen constituents. There 
was constant hematuria and an erythrocyte count below three 
million. Red blood cells continued to appear in the urine for at 
least two years and tlien ceased. The erythrocyte count rose and 
the renal function improved. At tlie present time the patient is 
doing full-time work. There is still evidence of chronic nephritis 
of moderately severe grade but the red blood count is now within 
normal limits. The anemia in such instances must be interpreted 
as a result of the hemorrhagic diathesis and not as an evidence of 
profoimd toxic iiijury to tlie renal tissues and bone marrow. 

A striking feature of the cases reported is the fact that the patients 
previously m reasonably good health rather suddenly became ill 
and at ffie time of the first visit to the hospital were found to have 
renal changes of severe degree. The nephritic process had pro- ' 



222 SCARLETT ; HIGH-GRADE ANEMIA IN CHRONIC NEPHRITIS 

gressed silently to a point where uremia developed and a complete 
breakdown of renal function was imminent. The progress down- 
ward from that point was rapid. This again emphasizes a feature 
characteristic of chronic glomerular nephritis, the insidious progress 
of the disease to the point of gross renal insufficiency. 

In the one case in which the bone marrow was examined, it was 
found to consist for the most part of fatty tissue. The cellular 
elements were slightly increased in amount. Brownish blood pig- 
ment was noted in many of the cells. The evidence of hyperplasia 
appeared to be ratlier below that seen in a secondary anemia of 
similar degree associated with some other cause. However, the 
pathologic picture was not definite enough to suggest decreased 
blood formation. 

It has been assumed, as already noted, that the anemia of chronic 
nephritis is the result of inadequate hematopoiesis due to a toxic 
agent incidental to the nephritis. The patJiologic observations of 
the bone marrow which have been made fail to give convincing 
support to this hypothesis. It has been our experience that the 
bone marrow in such cases corresponds to that found in the simple 
chronic anemia associated with malignant disease or long-continued 
sepsis. Hypoplastic characteristics have not been noted. This is a 
general observation and is not based on intensive study of the bone 
marrow in these cases. It is probable that injury to the bone marrow 
does occur, but careful study of tlie hematopoietic organs must be 
made before this conception can be fully accepted. 

Summary. Four cases of severe clironic glomerular nephritis 
with uremia are reported, in wliich h3q)ertension, cardiac hyper- 
trophy and retinal changes did not occur and in which anemia was 
the single cardinal clinical finding. 
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SICKLE-CELL ANEMIA WITH CASE REPORT OF SPLENECTOMY. 
By John F. Landon, M.D., 

ATTEKDING PHTSICIAN, WILIiAKD PARKER HOSPITAL, 

AND 

A. Victor Lyman, M.D., 

assistant PHTSICIAN TO THE OHTPATIENT DEPARTMENT, ROOSEVELT HOSPITAL; 
ASSISTANT PEDIATRIST, ROOSEVELT HOSPITAL AND "WOMAN S HOSPITAL, 

NEW YORK CITY. 

(From the Roosevelt Hospital.) 

Splenectomy in the treatment of sickle-cell anemia has been 
reported by Hahn and Gillespie,^ and Stewart,^ and by Bell, Kotte, 
Mitchell, Cooley and Lee.® To these reports we are able to add 
another, the seventh splenectomy for that condition to be found in 
the literature, if the case of Giddings cited by Bell and others is 
included. 

Case Report. E. F. colored, male, aged four years, was admitted to the 
Children’s Ward of the Roosevelt Hospital on July 15, 1927, the chief 
complaints being headache, fever and vomiting of five days’ duration. 
For the past year the child had been subject to intermittent attacks of 
headache, fever, drowsiness, vomiting after meals and generalized abdom- 
inal pains. These attacks usually lasted from one to three days and 
occurred at intervals of from one to three months. In the interim, the 
child was apparently in normal health. The present attack had lasted 
twelve days and was more severe than on any previous occasion. 

He had been observed at the Vanderbilt Clinic since shortly after birth. 
Delivery had been normal, the birth weight being 9| pounds. He was 
breast fed for nine months and developed normally. At the age of two, he 
was examined at the New York Nursery and Child’s Hospital, where it was 
found that he was malnourished, and had a large hard spleen and general 
glandular enlargement. The Wassermann reaction was negative. The 
blood showed 3,600,000 red cells and 12,600 white blood cells. 

Examination on admission revealed a poorly-nourished negro boy. 
The sclerte were clear, mucous membranes markedly pale, the tonsils large 
but not diseased. There was a loud blovdng systolic murmur heard over 
the entire precordium, loudest in the pulmonic area; probably hemic. 
Examination of the abdomen revealed left upper quadrant tenderness 
without rigidity and a greatly enlarged spleen, the edge being palpable 
below the umbilicus, hard and smooth. The liver was shghtly enlarged. 
A few shotty Ijunph nodes were felt in the submaxillary group. 

Routine urine and stool examinations were all negative. Shick and 
tuberculin and Wassermann examinations were all negative. The blood 
showed: Hemoglobin, 12 per cent (Sahli); red blood cells, 950,000; white 
blood cells, 12,500; with 45 per cent pobunorphonuclears, 20 per cent small 
and 30 per cent large lymphocjdes. The red cells showed central pallor 
and there was considerable anisocytosis and poikilocytosis. No sickle cells 
were reported at tliis time, and the condition was not suspected. 

A provisional diagnosis of von Jaksch’s anemia was made Gaucher’s 
disease also bemg considered. 
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The day following admission the cliild developed a bronchopneumonia and 
was very sick. A transfusion was resorted to three days later, 100 cc. of 
whole blood being given without reaction. There followed a marked 
symptomatic improvement, the child being able to sit up in bed, although 
stOl remaming quite apathetic. There was considerable improvement in 
the blood picture (see table). He continued to run a low-grade fever 
which varied between 99° and 101° F., with frequent remissions to the 
normal. At the end of five months in the hospital, little change for the 
better could be observed over his condition shortly subsequent to the 
transfusion. His spleen had reached the crest of the ilium, was very hard 
and smooth and not tender. It was felt, however, that the child was 
entitled to a splenectomy as a last resort, because of the increasing size of 
the spleen and the absence of clinical improvement under sjnnptomatic 
treatment, and on December 12 this was done by Dr. James Russell, the 
operation being preceded by two transfusions of 130 and 240 cc. respectively. 
_ The spleen was removed with considerable difficulty because of its large 
size, but the postoperative course was remarkably smooth. The child was 
up and about in two weeks and showed continued improvement both 
clinically and hematologically. Eleven days postoperative the fragihty 
test showed that hemolysis began at 0.42 and was complete at 0.26. This 
determination had not iDeen made preoperatively. The blood picture may 
be followed in the accompanjdng chart. 

The spleen measured roughly 18 by 12 by 9 cm. and weighed 621 gm. 
The consistency somewhat resembled that of the liver. The cut surface 
was a dark purplish red with scattered wlfite spots. The microscopic 
picture was one of great congestion and considerable fibrosis. The pulp 
appeared normal. The hospital pathologic diagnosis was chronic conges- 
tion of the spleen and interstitial splenitis. The slides were submitted to 
an eminent pathologist who reported a chronic interstitial splenitis with 
universal capillary varices and focal proliferation of the pulp endothelium. 
Up to this time, no suspicion of sickle-cell anemia had existed. The diag- 
nosis was finally made by Dr. Martha WoUstein, pathologist to the Babies 
Hospital. She reported finding sickle-shaped red cells in the sections of 
the spleen. Moist smears of the blood then showed t3q)ical sickle cells. 
They were not numerous, about two or three to each high-power field, and 
showed only slight increase in number after standing for two days. Fresh 
smears examined in a chamber saturated with carbon dioxid, according to 
the method and apparatus devised by Hahn, showed numerous sickle cells, 
many of which assumed normal shape when oxygen was admitted to the 
chamber. Examinations made over a period of fourteen months showed a 
persistence of the sickle-cell trait. 

Fresh blood smears of two brothers and one sister and of both parents 
failed to reveal sickle cells. 

At the time of discharge, three and one-half months after splenectomy, 
the child was in excellent condition. 

Subsequent Course. He was readmitted one month later in about the 
same condition for further observation. At this time the hemoglobin was 
61 per cent, red blood cells, 3,300,000. He was subsequently discharged 
(six weeks later) with very little change observed. Blood count at the time 
of discharge was hemoglobin, 65 per cent and red blood cells, 3,000,000. 
Fresh smears showed many sickled red cells. 

He was again admitted September 4, 1928, nine months after splenectomy, 
with an interval historj’- of continuous fever and irregular attach of abdom- 
inal pain. Just prior to the present admission he had complained of some 
pain in his ankles and his mother thought he had run some fever for five 
days. He was, however, in comparatively good health. He was imder- 
nourished but lively and apparently comfortable. His Kver was moderately 
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enlarged, and there were no other physical jBndings of note. The hemo- 
globin was 58 per cent; red blood cells, 3,800,000; white blood cells, 15,000; 
polymorphonuclears, 45 per cent. Fresh smears showed sickle cells and a 
fresh hanging drop examined in the closed chamber saturated with carbon 
dioxid revealed a large percentage of sickle forms. Resistance was greatly 
increased, hemolysis beginning at 0.34 and complete at 0.22. The icteric 
index was 5; the direct van den Bergh reaction, negative, the indirect showed 
1.2 mg. bilirubin per hter. 


BLOOD COUNTS. 




R. B. C. 

W. B. C. 





Hgb.. 

in mil- 

in thous- 




Date. 

per cent. 

lions per 

ands per 


Lym. 

Spreads. 



c.mm. 

C.mm. 




7/16/27 

12 

0.95 

12.5 

45 


Small lymphocytes, 20 per cent. 
Large lymphocytes, 30 per cent. 

7/19/27 

Tran 

sfusion 1 

00 cc. 




7/23/27 

26 

1.6 

43.0 

22 



7/25/27 

8/ 1/27 


i 

19.4 

21 


Small lymphocytes, 36 per cent. 
Large lymphocytes, 31 per cent. 

45 

2.8 




8/ 8/27 

35 

2.7 


1 



8/16/27 

50 

2.4 

i 




8/29/27 

35 

1.4 

12.6 

23 



9/19/27 

1 

9/30/27 

25 

2.5 

11.4 

40 

57 

Normoblasts and megaloblasts 
37 per 100 white blood cells. 

40 

2.5 

6.0 

52 


10/ 4/27 

36 






10/17/27 

10/31/27 

41 

47 

2.7 

16,0 

69 


Red blood cells showed anisocy- 
tosis, central pallor, no nu- 
cleated red blood cells, no ab- 
normal white blood cells. 

2.9 

10.1 

72 


11/18/27 

11/23/27 

39 

2.1 

20.4 

72 



12/ 7/27 

(Tran 

sfusion 1 

30 cc.) 




12/ 9/27 

44 

3.6 




12/11/27 

(Tran 

sfusion 2 

40 cc.) 




12/12/27 

Splenect 

omy 




12/22/27 

38 

3.5 





12/25/27 

32 

3.8 





12/30/27 

48 

3.4 





1/ 8/28 

55 

3.6 





1/22/28 

50 

3.0 




1 

2/13/28 

40 

2.9 





2/22/28 

55 

4.0 





3/15/28 

4/27/28 

61 

3.3 

18.8 

74 


1 

6/18/28 
9/ 6/28 
2/ 1/29 

55- 

58 

50 

3.0 

3.8 

3.6 

15.2 

45 

! 


Many sickle forms. 

Many sickle forms. 


Date. 

7/30/27 

8/1G/27 

11/15/27 

12/12/27 

12/31/27 

1/2S/2S 

2/18/2S 


Pounds. 

Weight. 

Ounces. 

26 

5 

35 


34 

2 

Splenectomy 

33 

15 

35 


35 

4 


Date. 
2/25/28 
3/ 3/28 
3/10/28 
3/17/28 
4/28/28 
5/25/28 


Pounds. Ounces. 
35 3 

35 6 

35 9 

35 14 

36 
36 





226 LANDON, LYMAN: SICKLE-CELL ^ANEMA 

Comment. Sickle-cell anemia has been studied by Herrick,'* 
Sydenstricker,®'" Huck,® Graham® and others. It is apparently a 
familial disease transmitted according to the Mendelian la'v\-, 
appearing as a dominant factor. Up to the present, all the cases 
reported have been in those of negroid blood. Cooley and Lee in an 
examination of 100 negro dispensary patients found that approxi- 
mately 7 per cent showed the sickle-cell trait. Of this relatively 
large percentage only a very small portion apparently developed 
sickle-cell anemia. The causative factors in the production of the 
anemia are not known. Sydenstricker states that there are two 
stages in which the condition manifests itself, one latent and one 
active. The most characteristic symptoms are severe anemia, 
joint and muscular pain, recurring attacks of abdominal pain and 
low-grade fever. One of the frequent findings is leg ulcers. In the 
latent stage according to Sydenstricker, “patients displaying no 
symptoms of ainemia will unquestionably give a history of rheu- 
matic attacks, pain in the epigastrium and left hjq)ochondrium, and 
attacks of weakness and dyspnea, which have been separated by 
periods of normal health.'’ 

Hahn and Gillespie object to the use of the term, “latent siclde- 
cell anemia” as applied to clinically-well individuals who are not 
anemic, and prefer to vjew the sickle-cell trait as an hereditary 
characteristic, predisposirig those affected by it to hemolytic anemia. 
They also believe that anoxemia by inducing and increasing sickle- 
cell formation may be an important, factor in producing increased 
hemolysis (that is, the so-called active stage as differentiated from 
the latent stage) and they point to the prevalence of cardiac and 
pulmonary complications! in the active cases reported. 

The greatly increased .urobilin excretion in the stools and mine 
and the presence of abriormal amounts of bilirubin in the blood 
(van den Bergh reaction) are definite indications of an excessive 
hemolysis. This fact apd the reticulosis (increased reticulocyte 
count) point to a similarity between this condition and hemoljpic 
icterus. An unanswerable objection however, to identifying sickle- 
ceU anemia with hemolytic icterus is the normal or increased resist- 
ance to salt solution as compared with the classic increase in fragility 
in the hemolytic icterus group. 

Chief interest centers aroimd the blood. In the active stage 
there is constantly a low hemoglobin, ranging from- 10 to 40 per cent, 
with red-cell counts between 500,000 and . 4,000,000. The color 
index averages about 1, sometimes a little higher. Platelets are 
normal or slightly increased. A fresh blood smear in an active case 
will usually show a few siclde cells, which increase in number from 
three to six horns, and reach their maximum in twenty-four hours. 
In a moist preparation the cells retmai to normal in tluee to nine 
days. That the retmn to normal is not due to a lacking of the 
sickle cells, thus revealing the obscured normal cells has been 
demonsti'ated by the work of BelP and others who took serial 




Fig. 2.— Blood smear showing typical but not o.xtreme sickling. 
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photomicrographs at two-day interv^als of the same field and ob- 
served the successive changes of the same cells from sickling to a 
normal state. 

That the peculiar elongated appearance of the cells is not due to a 
mechanical factor is shown by the work of Hahn, who by the 
apparatus mentioned above, demonstrated that the cells suspended 
in a medium of appropriate hydrogen-ion concentration in a closed 
space, returned to normal only on the admission of oxygen to the 
chamber and could be made to assume their characteristic sickle 
shape again upon the withdrawal of oxygen. 

The Wood smear also shows the usual changes of a secondary 
anemia, anisocytosis, poikilocytosis, polychromatophilia. Nucleated 
red cells are seen in addition. Reticulocytes are markedly increased 
in number, and apparently this increase is in direct relationship to 
the decreased fragility, the reticulocytes always being among the 
nonhemolyzed. There is no connection between the amount of 
sickling and the degree of anemia. There is marked leukocytosis 
running as high as 54,000. Myelocytes are frequently seen. 

Splenectomy for sicWe-cell anemias was first suggested by Syden- 
stricker and Huck. The first case of splenectomy for this condition 
was reported by Hahn and Gillespie^ in February, 1927. Since then, 
four more complete case reports have appeared. In Hahn and 
Gillespie’s case the patient was moderately improved, both clinically 
and hematologically four months after splenectomy. Hemoglobin 
and red-cell counts increased rapidly, and as is usual after splenec- 
tomy,^” there was a corresponding decrease in hemolysis. 

The second case, reported by Stewart,^ was unusual in that it 
occm’red in a child of apparently white ancestry although the 
maternal grandmother was of Cuban descent and had that source as 
a potential admixture of negroid blood. The spleen which was 
removed was small, and had gone through a stage of hypertrophy 
to a stage of atrophy. The case had been observed for five years, 
and the spleen previously reported as extending 6 cm. below the 
costal margin when the child was two and one-half years of age, had 
apparently atrophied so that at the age of four years it was not 
palpable. The next year, at the age of five, splenectomy was done 
a few months after sickling had been observed for the first time. 
This case showed little improvement, the general condition at the 
end of two months being about the same as before splenectomy. 

The third_ case, that of Bell” and others, was temporarily bene- 
fited, but sk months after operation, severe anemia was again 
observed. 

In the fourth case, that of Cooley and Lee,” there was much less 
improvement in the blood pieture, but marked symptomatic 
improvement at the end of six months. This case was complicated 
by two severe attacks of lobar pneumonia. 

, The fifth reported case, that of Hahn,® showed remarkable elinieal 
improvement, five months after splenectomy., Incidentally, this 
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case showed an unusual variation in the leukocyte count, which 
ranged from 43,000 to 6600. 

In no instance was the sickle-cell trait abolished by spJenectomj^ 

The spleens varied in size from 46 gm. (Stewart’s case) to 621 gm. 
(case described by us). The pathologic picture in the majority 
of cases was essentially the same — enormous congestion, considerable 
fibrosis, and in Bell’s case, an enormous increase in the reticulum 
fiber. (Foot’s modification of Bielschowsky-Maresch-Gieson stain.) 

The role played by the spleen in this disease is obscure. No such 
marked and permanent effects are obtained by splenectomy here 
as in the hemolytic jaundice group. Hahn and Gillespie do not 
believe that the sickling is due to the influence of the spleen, but 
that this organ plays an important part in causing hemolysis of 
the damaged sickle cells, and that because of its overfunction it 
passes from the stage of congestion to fibrosis and atrophy. Only 15 
per cent of the cases give evidence of an enlarged spleen clinically. 

It is unfortunate that the tardy diagnosis in our case renders 
hematologic data incomplete. We have been able to follow a case 
for a longer period of time than any one previously reported. 
Another feature is the enormous size of the spleen. It is interesting 
to conjecture whether the improvement after operation is somewhat 
related to the size of the spleen, the least progress being in cases 
where the spleen is atrophic, the greater progress in cases such as 
the one herein reported, in which the spleen is greatly enlarged. 
Possibly splenectomy allows the blood mechanism to regain m a 
measure its lost equilibrium, lessened hemolysis being a factor. 
The same relatively greater improvement after removal of a large 
spleen than of a small spleen has been noted in pernicious anemia 
(Pearce, Krumbhaar and Frazier^®). 

Summary. 1. The seventh case of splenectomy for sickle-cell 
anemia is presented. 

2. The extreme size of the spleen is a noteworthy feature. 

3. The clinical condition fourteen months after splenectomy is 
described as greatly improved. 

4. A brief review of the splenectomized cases is presented, atten- 
tion being drawn to the fact that in no case has the sickle-cell trait 
been abolished by splenectomy. 
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BRAIN TUMORS IN CHILDHOOD.* 

A Clinigopathologic Study. 


By Frederic H. Leavitt, M.D., 

ASSISTANT IN NBUEOLOQY. QBADUATE SCHOOI. OF MEDICINE, ENIVEESITY OF PENNSYI^ 
VANIA, PHILADELPHIA, PA.; NETIBOLOGIST, HEADING HOSPITAL. 

It is the general opinion of the lay public, and to a lesser degree of 
the medical practitioner, that cerebral new growths are nonexistent 
or are of extremely rare occurrence in infancy and childhood. 
During the past twenty years it has become progressively more evi- 
dent that such growths are not a rarity but that they are in fact of 
relatively common occurrence in neuro-pediatric practice. Those 
who are aware of their occurrence are also frequently of the opinion 
that they are, in the majority of cases, absolutely malignant and 
inoperable, but with the advance of special surgical teclmique the 
proportion of successes in these life-saving operations is increasing 
very rapidly. At the present time, this type of neurosurgery has a 
relatively high mortality but the death incidence is dropping year 
by year, and without surgical intervention death is inevitable. In 
many cases a suboccipital decompression and deep therapy radiation 
obtain relief from headache, blindness and mental derangement 
which are the usual accompaniments of these growths. 

The Frequency of Juvenile Tumors. In consideration of the afore- 
mentioned premise I have investigated the prevalence of juvenile 
brain tumors in the clinics of some of the hospitals of Philadelphia. 
Among 350 case records of verified brain tumors' examined on the 
services of the Philadelphia, Children’s, University, Episcopal and 
Orthopaedic Hospitals, I discovered 23 cases in children and of 
these 23, 15 were cerebellar gliomata. It was interesting to note 
that 12 of these cerebellar growths were in female children and but 
3 were in males. There were 3 cerebral gliomas, 1 cerebellopontile 
angle cyst, 1 pineal gland spongioblastoma, 1 metastatie sarcoma 
from a primary orbital melanotic sarcoma, 1 pontile glioma, 1 supra- 
sellar cystic adenoma and 2 tuberculomas: 1 of the cerebellum, the 
other of the cerebellopontile angle. 

The diagnosis of a cerebral new growth in a child is more difficult 
than in an adult but the localization of these lesions in ehildren may 
be determined by a careful neurologic examination. The pro- 
portion of juvenile to adult cases in my series is about 1 to 14. 
Dr. Harvey Cus^gi reports that out of 1108 verified brain tumors* 
only 154 were diagnosed in preadolescence; his opinion concerning 
this small proportion being that many more tumors go unrecognized 


T,,*, before the combined meeting of the Philadelphia Pediatric Society and 
Philadelphia County Medical Society, Wednesday Evening, May 9, 1928. 
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in diUdren tlian in adults and the ratio in his much larger series of 
cases is approximately 1 to 7. His statistics were taken from a 
specialized neurosurgical service where brain tumor consciousness is 
much more alert than in a generalized hospital service. With this 
fact in mind, I believe that with more careful observation a greater 
proportion of these cases can be diagnosed prior to autopsy. From 
a review of this vast number of cases, Dr. Cushing reports that the 
types of tumor seen in children differ from those occurring in adult 
life. In his total of 154, there were 116 gliomas and 21 congenital 
tumors. There were only 6 tuberculomas and but 2 pituitary 
adenomas. His findings were also of interest in that in children the 
predominating site for tumor formation was in the cerebellum; 85 
of the total of 154 being in the cerebellum and but 44 in the cerebrum. 
His proportion of cerebellar growths is essentially the same as noted 
in my much smaller series. 

General Symptomatology. In my entire series of new growths in 
children a somewhat similar general symptomatology was noted: a 
history of a rather rapid onset in which the child became suddenly 
ill with vomiting and headache, which was soon followed by drowsi- 
ness and signs of increasing intracranial pressure as noted by a 
rapidly developing choked disk with retinal hemorrhages, disturb- 
ance of gait, and enlargement of the head and MacEwan’s “cracked- 
pot” sign in infantile cases, plus the localizing symptoms of the 
growth which may be determined by careful neurologic examination. 

Types of New Growths. 1. Tuberculomas. It is of interest to note 
that there were but two tuberculomas in my series and several 
writers have recently reported a lessening proportion of tuberculous 
brain lesions, especially tuberculomas. In 1888, Dr. M. Allen 
Starr^ reported that 50 per cent of his series of more than 300 brain- 
tumor cases, were tuberculomas. Dr. Cushing, however, found that 
but 3 per cent of his cases were caused by the tubercle bacillus. 
This ratio reduction is of particular interest as being significant of 
the inroads which medical science is making into the prevalence of 
tuberculosis in general. In 1888, the deaths from tuberculosis were 
greater than those from any other disease, but as a result of the 
campaign of education that has been waged against tuberculosis in 
this country the death rate has become so reduced that tuberculosis 
now occupies fifth place in the mortality list. It is estimated that 
general tuberculosis is only one-half as prevalent as it was at that 
time, and it is now being recognized in its incipiency, and rational 
methods of treatment are being instituted much earlier, thus pre- 
venting the secondary complications such as tuberculomas which • 
were so common when Dr. Starr reported his series in 1888. Tooth^ 
reported, in 1912, on a series of 500 intracranial tumors from the 
records of the National Hospital in London, among which there were 
14 tuberculomas occurring in the ratio of 2.8 per cent. Clark,^ in 
1916, reported 6 per cent of tuberculomas among a series of 100 cases 
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examined on the service of Dr. Spillcr at the Hospital of the tlnivei- 
sity of Pennsylvania. Several other writers of recent date have 
reported tuberculomas in ratio from 2 to 6 per cent^ and in the series 
of some 350 cases that I examined I have been able to discover but 
two verified tuberculomas. Many of these growths appear to be 
operable but Van Waganan® reports that while everyone of a series of 
6 cases operated upon for the removal of a tuberculoma survived 
operation very well, they all died of an acute tuberculous meningitis 
or tuberculosis within four to eight weeks after the operation. Three 
of these were in children and they had cerebellar tuberculomas. 
The usual result after operation is a rapid termination of life through 
the medium of generalized tuberculosis, especially of the meninges. 
There is an occasional instance in the literature of operation for 
tuberculoma with recovery. Dr. Charles Frazier*^ reports a case of 
this type with operation and survival for eight years following. 
Elsberg also reports a patient as living for two and a half years after 
an incomplete removal of a cerebellar tuberculoma. The reason 
for operating on tuberculous growths is a palliative one to afford 
relief from the excruciating headache and increasing blindness and 
other pressure symptoms, rather than as an absolute curative pro- 
cedure. It is the opinion among neurosurgeons at this time that 
it is better not to tamper with these tuberculous growths other than 
to give them room by palliative decompression. 

2. Congenital Tumors. The usual types of new growths that we 
see in children are the congenital tumors and the gliomas. The 
former are generally suprasellar lesions arising from an anlage of 
Rathke’s pouch and these tend to become calcified cysts and 
interfere with the functions of the pituitary body, thus producing 
symptoms of dyspituitarism. These pituitary adenomas are usually 
hypophyseal in origin. At their onset they are accompanied bj’^ 
headache, but this is not a constant symptom. Cushing'^ reports 
that he has operated upon G05 cases with this diagnosis, 149 by the 
transsphenoidal and 19 by the transfrontal route with a mortality of 
9 with the transsphenoidal and of 5 by the transfrontal route. 

The meningiomas, acoustic tumors and endotheliomas, so common 
in adult life, are quite uncommon in childhood. 

3. The Glioma Group. The glioma group preponderate in child- 
hood, both as regards number and malignancy. They are the pre- 
adolescent tumor and Cushing states that they constitute about 
75 per cent of the new growths in preadolescent brains, and 40 per 
cent of all brain tumors. Bailey^ classifies gliomas into 14 types, 
but primarily as spongioblastomas, medulloblastomas and astro- 

medulloblastomas are the frequent tumors 

or childhood. 

A. Medullohlasinmas. Medulloblastomas usually occur in the 
midcerebellar region, arising from the roof of the fourth ventricle 
and project into the vermis. This situation places them in the most 
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critical position to endanger life and to produce an early internal 
hydrocephalus by pressure on the iter. The cells comprising these 
tumors are of ectodermal origin and are potential gliocytes rather 
than neurocytes; they are of the undifferentiated type and somewhat 
resemble the round-cell sarcoma. Symptomatically, these tumors, 
because of their location close to the iter, tend to produce an internal 
hydrocephalus and therefore the symptoms occurring are rather 
abrupt in onset and are essentially headache, vomiting, rapidly 
increasing choked disk and unsteadiness of gait. In those children 
whose cranial bones have not united there develops a rather rapid 
separation of the cranial sutures and an obvious increase in the size 
of the head and the characteristic “cracked-pot” sign in the skull on 
percussion. Ataxia and incoordination become progressively more 
apparent as time goes on and in their later stages, the tj’pical cere- 
bellar fit with retraction of the head, respiratory difficulty and 
symptoms of meningitis occur. Drowsiness increasing to stupor is 
a relatively late symptom and when it occurs, death is near. 

At autopsy and at operation, medulloblastomas appear to be 
fairly circumscribed and apparently possible of enucleation, but 
histologic examination of the surrounding tissues generally shows 
invasion of them by the tumor cells, which would cause a recurrence 
of the growth even after careful enucleation. These tumors tend to 
force their way down through the foramen magnum and therefore 
are in a situation to cause the patient’s death if lumbar puncture is 
attempted. When these tumors are examined microscopically they 
are composed of rounded sarcoma-like cells with big oval nuclei, 
appearing generally as a structureless mass or they may lie in a con- 
nective-tissue stroma like a true sarcoma. 

B. Astrocytomas. The astrocytomas are also a frequent tumor in 
childhood and their commonest site is also in the midcerebellar 
region. Cushing states as a result of his great number of cases in 
children that there is “A two to one chance of finding, usually in 
the midcerebellar region of children, a surgically favorable glioma.” 
There is almost a pathognomonic symptom complex with this type 
of tumor consisting of rapid onset of symptoms, headache, vomiting, 
failure of vision, awk^\^ardness in locomotion, stupor, choked disk and 
frequently enlargement of the head. Children are not as prone as 
adults to complain of a beginning deficiency in vision and for this 
reason the eyegrounds are apt to be neglected and an existing 
choked disk will not be determined if the ophthalmoscope is not used. 
Experience has shown that it is practically impossible to enucleate 
these growths in their entirety, but without surgical intervention 
death, from the internal hydrocephalus and Avith great suffering, is 
inevitable and fairly quick. A simple suboccipital decompression 
followed by persistent deep Roentgen ray therapy has proven to be 
the teclmique of choice in dealing with these lesions, as it relieves 
the painful pressure symptoms, saves what vision remains and pro- 
longs life comfortably for a period up to about two years. 




Fig. 1.— Tuberculoma of the Right Cerebellopontine Angle. This boy, from the 
service of the Children’s Hospital, had been admitted to the Hospital in 1919, when 
eight years of age, suffering with a tuberculous pericarditis. His father was suffering 
from advanced pulmonary tuberculosis at the time. In December, 1920, he was 
readmitted suffering with headache, fever, drowsiness and vomiting and he was found 
to have a liigh degree of choked disk. At autopsy a generalized tuberculous meningi- 
tis was discovered with the large tuberculoma noted in the photograph. Acid-fast 
bacilli and typical tuberculous structure were discovered in this growth on micro- 
scopic examination. 



2. Medullablastoma Postmortem Examination. At autopsy, a tumor was 
found in the vermis of the cerebellum. When the brain was cut into sections after 
hardening, the tumor was found to measure approximately 5 cm. in diameter; it was 
o spong 5 ’ consistency not definitely infiltrating in character and apparently arose 
from the region of the roof of the fourth ventricle. Examination of the ventricles did 
not show any enlargement as from an hydrocephalus, and the other tissues of the brain 
were found to be normal. The meninges were not involved. 






Fig. 3. Astrocytoma. It wll be noted that the tumor is of loose construction and 
is composed essentially of astrocytes with neuroglia fibrillse and scattered nuclei and 
there are areas of cystic degeneration. 



Fig. 4. — Astrocj’toma. G. W., aged ten years, from the service of the Orthopadic 
Hospital had a history for over one year of a slowly increasing headache, diplopia, 
\'isual defect and epileptiform attacks and with a choked disk of 3 to 6 diopters and 
retinal hemorrhages. No history of vomiting. At operation a right parietooccipital 
subcortical glioma was found which on pathologic examination proved to be a fibrillar>- 
astrocytoma. 




Fig. 5.— Spongioblastoma. This patient was aged two years and from the service 
of the Children’s Hospital. Much antemortem confusion existed concerning her 
diagnosis. Tuberculous meningitis, tuberculoma, encephalitis, lead poisoning 
and brain tumor were some of the various diagnoses made prior to autopsy. She 
showed the usual symptom complex of a midcerebellar glioma lesion heretofore 
referred to. The internal hydrocephalus resulting from pressure on the iter is 
clearly shonm. 



Fig. C. Spongioblastoma. The cells are markedly irregular in appearance and 
their nuclei vary greatly in size and shape and true giant cells are found. Mitotic 
figures are numerous and round, long, pear-shaped and even star-shaped cells are 
found. Extensive hemorrhages frequently occur into these lesions due to hyalin 
degeneration of the walls of the bloodvessels. This tumor is in the midst of cerebellar 
tissue. It consists of an irregular collection of cells that are of a glial nature. They 
have irregular oval nuclei, with a tendency to palisade arrangement. The cytoplasm 
IS fairly distinct. No large cells such as giant cells are to be seen. Microscopic 
ciiagnosis: Glioma — spongioblastoma. 





Figs. 7 and 8. — Medullablastoma. Report of microscopic observations: ‘‘The 
tumor comes under the general lieading of gliomas. The typos of cells present 
vary, but for the most part they fit in with what has been described by Bailey and 
Cushing as ‘medulloblastomas,’ but other glial-type cells are present, as is common in 
this type of tumor. Neuroblasts and spongioblasts are present to a small degree. 
The connective-tissue stroma, which has a tendency to divide the tumor up into small 
islets, is a little more abundant than in the usual blastema.” 
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The astrocytoma contains astrocytes of the protoplasmic or 
fibrillary types. The protoplasmic type is a soft, quickly degenerat- 
ing, cystic type of tumor. No fibrillse can be demonstrated, ihe 
fibrillary astrocytomas are a very common tumor composed of 
fibrillary cells. They show many neurologia fibrillse and scattered 
nuclei. Very few blood vessels are seen. They are prone to cystic 
degeneration, and they are in general of a very loose construction. 

C. SpongiohlastoTnas, Other histopathologic types of glioma 
quite common in childhood are the spongioblastomas, multiforme 
and unipolare. These tumors are prone to undergo degenerative 
change as well as having no characteristic architecture.^ 

D. Pseudohydroceplialus. Numerous cases ^ developing hydro- 
cephalus which have been considered idiopathic in -origin, have at 
necropsy proven to be cases of microscopic gliomas occluding the 
iter. These growths have been sufficient to produce internal hydro- 
cephalus but not large enough to be noted macroscopically. Had 
the patient been able to survive the hydrocephalus for a sufficiently 
long time, the microscopic growth would have assumed macroscopic 
proportions. 

Ventriculography and Encephalography. Ventriculography and 
encephalography are substantiating diagnostic procedures that are 
often of very great value as a localizing method in determining 
whether a tumor be supratentorial or infratentorial and in such 
instances either of these two procedures may be of great value, but 
they are at the same time a matter of considerable danger to the 
patient. I have seen two patients rapidly succumb following 
encephalographic technique. This operation should only be 
performed by those who are skilled in its technique and cognizant 
of its dangers and it is not to be considered a short cut to determine 
tumor localization. Its value as a diagnostic measure is not by any 
means equal to the information that may be given by a thorough 
neurologic examination. 

The Fetal-rest Theory of the Genesis of Tumors. Inasmuch as a 
great proportion of these tumors are formed of primitive embryonal 
tissue it is of interest to surmise as to their genesis. It is known that 
the cells forming the cerebellum migrate in an extraordinary way 
during early embryonic life, and it has been thought that in this 
situation groups of cells may become isolated and retarded in their 
development and remain in this location as a ''fetal rest.” Pfleger^® 
found such heterotopic cellular groups in the region of the fourth 
ventricle in /5 out of 400 supposedly normal cerebellums. If cells 
of this type should multiply in a neoplastic manner then one of the 
types of gliomata would be the expected type of growth. 


Case Reports. lu further support of this “fetal-rest” theory I wish tc 

ni occurring in identical twins at th( 
Children s Hospital in PMadelphia. These cases are of interest because ol 
the occurrence of cerebellar tumors in tivins that were apparently of thi 
monozygotic or identical tjqie. The illustrations are those of tissue frorr 
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the first twin who died. It was impossible to obtain the consent of the 
parents for the necropsy on the second. However, there is little doubt that 
the diagnosis of the lesion in the second was cerebellar tumor. The exact 
location and histopathologic type of this tumor is, of course, not known. 

The first twin died in December, 1924, at the age of six and a half years. 
The second died in March, 1927, when eight and a half years of age. At 
the time_ of the death of the first twin the second had not shown any symp- . 
toms of illness and because of this, I was unable to obtain measurements of 
both twins, particularly the patterns of their palms and soles. 

My reason for belieAung that these children were of the monozygotic 
type was because of their striking similarity. The boj’-s were born at term 
ivithout artificial aid; both weighed 5j pounds; they were so identical in 
appearance that it was necessary to tie a ribbon around the wrist of John in 
order to differentiate liim from his brother Jules. The similarity as they 
grew up through babyhood was striking. Both had dark brown curly hair, 
dark brown eyes, and dark ohve skin, and they were of the same size and 
stature. The boys began to walk at the age of twelve months and to talk 
at fourteen months; they showed the same mental, phj^sical and emotional 
characteristics. Both were fond of the same sort of food, and exhibited an 
extraordinary eagerness to play with fire. The mother said that tliey were 
much more mischievous and prone to get into trouble than anj’- of her other 
children. When they were two years of age, Jules developed broncho- 
pneumonia and follovdng this his ph3^sical growth was retarded and John 
began to outstrip him in height and weight and to become more robust. 

Case I.— Jules, the smaller of the two, was taken sick in October, 1924, 
with headache, which graduallj’’ increased in severitj’’ and frequency; this 
was soon followed b}’’ projectile vomiting and disturbance in walking. In 
the latter part of November he was taken to the Children’s Hospital in 
Philadelphia, where he had several generalized convulsions and where he 
died on Christmas Da}'-, 1924. Ophthalmologic examination at the hospital 
had revealed bilateral choked disk with an elevation of from 3 to 4 diopters 
above the retinal level. The eyeballs were parallel and there were no 
apparent extraocular palsies. A lumbar puncture had been performed 
without untoward results. The routine examination of the spinal fluid did 
not reveal ails’- abnormalities. 

Microscopic Study. (Dr. N. W. Winkleman, Philadelphia General 
Hospital.) “The tumor comes under the. general heading of gliomas. The 
tj’pes of cells present vary, but for the most part thej’- fit in with what has 
been described bj’- Bailey and Cushing as ‘medulloblastomas,’ but other glial 
tsqie cells are present as is common in this type of tumor. Neuroblasts and 
spongioblasts are present to a small degree. The connective-tissue stroma, 
which has a tendenc}’- to divide the tumor up into small islets, is a httle 
more abundant than in the usual blastemas.” 

Case II. — Jolm, the more robust of the t-wins following Jules’ attack of 
pneumonia, became sick in September, 1926, with gradually increasing head- 
ache, projectile vomiting and disturbance in walking, exactly the same symp- 
toms that the mother had noted in Jules. The boy would suddenly put 
both hands to his head and scream vdth pain. This act would frequently be 
followed by sudden projectile vomiting vithout nausea. He soon developed 
a distinctive^’- cerebellar gait and became constipated. About Christmas 
Daj’-, 1926, he had a series of generalized compulsions lasting several hours 
and after these attacks he was unable to walk and was confined to bed. 
Subsequentljp, he became totally bUnd in the right ej’e and the vision of the 
left eye was limited to perception of light. He developed a skew de^^aton 
of the eyeballs and bilateral deafness. The ophthalinologic report of Dr, 
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Warren Reese showed 4 diopters of choking in the right disk and 3 diopters 
in-the left disk, with marked blurring of each. The family would not permit 
the child to be taken to a hospital and he died at home in hiarch, 1J2/. 


A review of the literature to date has failed to reveal any recorded 
instance of cerebellar tumors occurring in identical twins. 

Newman^^^ states that if twins are alike structurally, they must be 
alike functionally. A pair of twins with identical brains should have 
identical mental development at birth, but further mental develop- 
ment depends on training and environment. There is remarkable 
unity of thought and action in duplicate twins. 

Mitchelb^ reported 24 instances of the occurrence of mongolian 
idiocy in identical twins. His conclusions are that mongolism is a 
defect of the germ plasm and is against any theory that factors 
operative during pregnancy are at fault. Mongolism occurring in 
one of twins, the result of a single ovum pregnancy, has never been 
demonstrated. 

Abt in an article on "'Diseases and Fate of Twins,” cites many 
instances of abnormalities, deformities, diseases and defects in 
similar and dissimilar twins, but does not make any mention of 
identical cerebellar tumors. 

Murray in his treatise on “Twins in Health and Disease,” does not 
mention this condition. 

I believe that the identical occurrence of cerebellar tumors in 
monozygotie twins may be construed as evidence supporting the 
constitutional factor in, and especially the “fetal rest” theory of, 
the development of neoplastic tissue. ‘There can be little doubt 
that the twins had cerebellar neoplasms in similar situations, and, 
as it is believed that monozygotic twins develop as a result of the 
splitting of a single fertilized ovum, I am of the opinion that both of 
these tumors were due to a “fetal rest” of embryonic tissue remain- 
ing there in a quiescent state from the time of the splitting of the 
original single ovum until some years later when some factor 
stunulated the neoplastic growth of this group of embryonic cells in 
each twin. 

In further support of the “fetal rest” theory, as noted in the 
occurrence of similar organic diseases in identical twins, Wolfsohn 
and "^^Usoni^ at the 1928 meeting of the American Nem’ological 
Association reported four sets of identical twins with identical 
diseases: (1) Congenital nuclear ophthalmoplegia; (2) Little’s 
disease with similar congenital anomalies; (3) epilepsy and goiter; 
(4) diabetes mellitus, developing in each twin at fifty-two years of 
age, and both twins dying at the age of fifty-nine years of an acute 
apoplexy. ^ These authors emphasize the importance of the concep- 
Lon that identical twins are biologically one individual, physically 
tKvo individuals. 

^ Summary. 1. Bram tumors occur with relative frequency in 
infancy and cliildhood. 
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2. The ratio of juvenile to adult cases in this series is 1 to 14, and 
theh favorite location is in the cerebellum, occurring in this situation 
in more than 60 per cent of the cases. 

3. There is a somewhat general symptomatology: a history of a 
rather rapid onset in which the child becomes suddenly ill with 
vomiting and headache, Avhich is soon followed by drowsiness and 
signs of increasing intracranial pressure as noted by a rapidly 
developing choked disk with retinal hemorrhages, disturbance of 
gait, and enlargement of the head and MacEwan’s “cracked-pot” 
sign in infantile cases, plus the localizing symptoms of the growth 
which may be determined by careful neurologic examination. 

4. The usual types of tumors encountered are the tuberculomas, 
the congenital tumors, and those of the glioma group. Statistics of 
recent date compared to those of twenty years ago show the lessen- 
ing frequency of the tuberculous growths. The congenital tumors 
are generally suprasellar lesions and produce symptoms of dyspitui- 
tarism. The glioma group preponderate in childhood both as 
regards number and malignancy. They are the preadolescent tumor 
and they constitute about 75 per cent of the new growths in pre- 
adolescent brains, and 40 per cent of all brain tumors. In childhood 
they usually occur in the midcerebellar region, arising from the roof 
of the fourth ventricle and projecting into the vermis. This situa- 
tion places them in the most critical position to endanger life and to 
produce an early internal hydrocephalus by pressure on the iter. 

5. The “fetal-rest” theory of the genesis of neoplastic growths is 
supported by the identical occurrence of cerebellar tumors in 
monozygotic twins, as reported in this article. 

6. A plea is made for the earlier recognition of cerebral neoplasms 
in children with obscure head symptoms. 

7. Surgical and electrotherapeutic measures are available for the 
cure and alleviation of distressing symptoms in these patients. 
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THROMBOANGHTIS OBLITERANS: 

Methods of Diagnosis of Chronic Occlhsive Arterial Lesions 
Distal to the Wrist with Illustrative Cases.* 

By Edgar V. Allen, M.D., 

FELLOW IN MEDICINE, THE MATO FOUNDATION, BOCHESTBB, MINN. 


Several clinical syndromes of thromboangiitis obliterans have 
been well described.^-^-^-'^-'^-®-'^ With the increasing literature on the 
subject awareness of the disease has been instilled into the con- 
sciousness of the physician and it is now more widely recognized. 
Unfortunately, however, reports of cases diagnosed Raynaud’s 
disease or erythromelalgia, which obviously are cases of thrombo- 
angiitis obliterans, are still being issued. The redness of the 
extremity is attributed to erythromelalgia and the color changes 
with change in environmental temperature to Raynaud’s disease, 
and yet, color of the extremity and color changes like those of 
Raynaud’s disease are of themselves without value.^>^-®’® Reports 
of the sort mentioned, and others in which inadequate data are given, 
lend confusion to the literature, and one who reviews it must discard 
many reports. Such errors are avoidable. There is. nothing 
difficult about the investigation of cases of suspected vascular 
disease. Accurate diagnosis is not aided by time-consuming 
mechanical contrivances; they are usually unnecessary. Critical 
examination by vision and palpation, and simple tests reinforced 
with an intelligently procured anamnesis, are sufficient. 

Thromboangiitis obliterans may be defined as an inflammatory 
disease of the arteries and veins of the extremities, with resultant 
occlusion. It is commonly assumed that the palpable arteries are 
involved (dorsalis pedis, posterior tibial, popliteal, femoral, ulnar, 
radial, brachial), but this is not necessarily so. These arteries may 
be normal, but arteries distal to them may be affected. This is 
logically as well as clinically true, since there is no peculiarity of the 
disease which indicates that the superficially placed vascular struc- 
tures must be included in the obliterative process. 

_ Constam has described primary involvement of the upper extrem- 
ities, with occlusion of the ulnar and radial arteries. Buerger has 
presented the differentiatmg points in diagnosis of involvement of 
the vascular system of the upper extremities. The syndrome of 
thromboangiitis obliterans, with normal pulsations in the usually 
palpable^ arteries, has been described as occurring in the lower 
extremities.^^ Following, is a presentation of methods of diagnosis of 
occlusive lesions in arteries distal to the wrist: 

# Work done in the DiviBion of Medicine. The Mayo GUnic. Submitted for pub- 
lication, February 1, 1929. 
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Methods of Diagnosis. Involvement of the Ulnar or the Radial 
A\ienj. Occlusion of the ulnar or the radial artery distal, to the 
Avrist could not be localized by the usual means, since postural color 
changes, diminished pulsation of these arteries at the wrist, and 
lowered cutaneous temperature, might be absent due to the free 
arterial inflow through the uninvolved vessel. By the following 
simple test, such a lesion could be accurately diagnosed. The hands 
of the patient are held in front of him or over his head. The 
examiner stands at the side of or in front of the patient. If obstruc- 
tion of the ulnar artery is suspected, the radial arteries are located 
by their pulsations; the examiner places one thumb lightly over each 
radial, with the four Angers of each hand behind the patient’s wrist. 



Fig. 1. — First step of the compression test on the radial artery. Blood has been 
eiipelled from the hands by clinching them. The fingers of the examiner are about to 
compress the artery. 

thus holding the wrist lightly between the thumb and fingers 
(Fig. 1). The patient closes his hands as tightly as possible for a 
period of one minute in order to squeeze the blood out of the hand; 
the examiner compresses each wrist betAveen his thumb and fingers, 
thus occluding the radial arteries; the patient quickly extends Ws 
fingers partially while compression of the radial arteries is main- 
tained by the examiner. The return of color to the hand and fingers 
is noted (Fig. 2). In individuals with an intact arterial tree the 
pallor is quickly replaced by rubor of a higher degree than normal, 
which gradually fades to the normal color. _ If the ifinar arteries are 
occluded, pallor is maintained for a variable period, due to the 
obstruction to arterial inflow in the two main channels; the radials 
are obstructed by the examiner’s thumbs, the ulnars by the occlusive 
lesions. Eepetition of the test with the examiner’s thumbs compress- 
ing the ulnar arteries demonstrates the presence or absence of such 
a lesion in the radial arteries. 
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The pulsations in the ulnar artery at the wrist are frequently hard 
to estimate, and this test is of distinct value in suspected occlusion 
of this artery at or above the wrist. Although usually unnecessary, 
for pulsations of the radial artery are usually estimated with ease, 
the test is of value in suspected lesions of the radial artery at the 
wrist. 

Involvement of the Digital Arteries. Abnormal postural color 
changes present in all digits may be due to a lesion more proximal 
than the digital arteries. Excessive pallor after two minutes of 
elevation and abnormal riibor after the same periodjof dependency 



Fig. 2. — Second step of the compression test on the radial artery. Arteries have 
been compressed. Color has returned to the right hand but pallor is prolonged in the 
left, demonstrating occlusion of the left ulnar artery. 


in one or more fingers, to the exclusion of the others, usually means 
involvement of the arteries of the fingers in which excessive postural 
color reactions are observed. Irregular distribution of excessive 
postural color reactions indicates irregular involvement of the 
digital arteries. Lowered surface temperature of these digits is 
further confirmation. Other tests of value are the stroke or pressure 
reaction and determination of the state of pulsations in the digital 
arteries. The former test is carried out by inducing pallor of the sldn 
of the suspected digit by pressing it for five seconds between the 
examiner’s index finger and thumb or by the examiner stroking the 
finger heavily, the so-called ironing out of the normal color. In 
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normal individuals, the induced pallor is replaced by normal or 
slightly increased rubor as soon as the pressure is removed. In 
individuals with obstruction of the digital arteries, the pallor is 
maintained for a prolonged period. The test is best carried out with 
the hands elevated. 

Pulsations of the digital arteries are difficult to palpate. Fre- 
quently immersion of the hands in warm water will make pulsations 
demonstrable. Palpation is best carried out by holding each finger 
separately, at the base, between the index finger and thumb, in 
such a manner as to have a palpating finger over the digital artery 
of each side. Pulsations frequently can be demonstrated sub- 
jectively by interlocldng the fingers, but localization of an occlusive 
lesion is difficult. Further aid in the study of lesions of the digital 
arteries is derived from the use of the sphygmomanometer cuff. A 
small cuff is wrapped around the base of the finger and inflated well 
above the systolic blood pressure. Deflation should be slow, and 
pulsations, if present, are usually felt subjectively as the pressure is 
lowered below the systolic blood pressure. Oscillations in the needle 
are, as a rule, not visible. This method does not give sharp results, 
but is an adjunct to other methods of diagnosis. 

Illustrative Cases. The first case illustrates occlusion of the left 
ulnar artery only (Fig. 3a). It is of a right hand and gives the 
method of demonstration. 

Case I.-— A Cuban male, a resident of Cuba, was examined at The Mayo 
Clinic October 10, 1928. He had been an excessive smoker, using about 
sixty cigarettes and four cigars daily. In October, 1927, there had been 
gradual onset of moderately severe, aching pain in the fourth and fifth 
fingers of the left hand. This had been associated with coldness of these 
fingers and cyanosis under the finger nails on exposure to cold. About the 
same time, two small, cutaneous nodosities had appeared on the radial side 
of each of the third, fourth and fifth fingers, one over each phalangeal joint. 
The condition of the patient had been diagnosed endarteritis obhterans and 
treatment had been instituted; this had consisted of prohibition of smoking, 
a milk diet, diathermy, protection from cold, and intravenous medication. 
In one month all sinnptoms disappeared, and he returned to The Mayo 
Clinic only for detailed information regarding his condition. The general 
physical and complete neurolo^c examinations, and the usual laboratory 
tests, including roentgenograplnc search for cervical ribs, were_ essentially 
negative. The hands appeared normal on close inspection, theh tempera- 
ture was normal, and there seemed no change in circulatory efficiency. _ All 
arteries of extremities pulsated normaUy except the left ulnar and right 
dorsalis pedis arteries, in which pulsations were questionably diminished. 
The usual methods then failed to demonstrate any definite arterial lesion. 
The compression test was used on the radial arteries. Appearance of the 
reddish color was rapid in the right hand, comparing favorably with the 
normal. In the left hand, a high degree of pallor was present for approxi- 
mately twenty seconds (Fig. 2), passing then into a light shade of red, grad- 
ually deepening, and reaching a color similar to that of the right hand in 
about one and a half minutes. Repetition of the test ■with compression of 
the ulnar arteries instead of the radials disclosed nonnal return of color in 
both hands. 
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Comment. The diagnosis of tliromboangiitis obliterans was 

based on the demonstration of a chronic occlusive arterial lesion, 

auuarentlv of local origin, in an individual who used large amounts 
KbTeeo Ld who did not have clinically demonstrable^ arterio- 
sclerosis. All tests for involvement of the digital arteries were 

negative. 



Fig. 3. — The occlusive lesions in the three illustrative cases. Localization is not 
as accurate as indicated. The radial and ulnar arteries are numbered 1 and 2 respec- 
tively. 


The second case illustrates occlusion of the left ulnar artery and 
digital arteries of the right second and third fingers (Fig. 8b). 

Case II.,— A gentile farmer, aged fifty-seven years, was examined in The 
Mayo Clinic because of a condition other than vascular disease. For nine 
years there had been pallor and numbness, on exposure to cold of all distal 
phalanges, except the thumbs. In a warm atmosphere, normal color quickly 
returned. The condition had not progressed. General physical and labora- 
torj-- examinations revealed notmng significant. Pulsations were absent 
from the left ulnar artery and the compression test on the left radial artery 
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gave results similar to those described in Case I. . The responses Avith com- 
pression of the left .ulnar and right ulnar arteries and of the right radial 
artery were considered normal. Elevation of the hands for five minutes 
gave a normal response, except in the second and third fingers of the right 
hand, where a definite degree of abnormal pallor appeared. These fingers 
were objective!}’’ cold and after pressure had been made on them or the color 
ironed out, pallor persisted for a prolonged period. 

Comment. The compression test on the radial arteries localized 
a lesion in the left ulnar artery. Some evidence of this was given 
by the absence of pulsations, but recognition of pulsations in ulnar 
arteries is frequently difficult in individuals with supposedly normal 
peripheral arterial ’trees. The compression test is then a valuable 
adjunct in the recognition of a condition of obstruction in the ulnar 
artery at the wrist, and in portions of it distal to the AA’^rist. It is of 
less, but distinct, value in similar involvement of the radial arteries. 
Abnormal postural color changes, and lowered siu’face temperature 
and slow return of color after pressure of the second and third 
fingers of the right hand indicated occlusion of these digital arteries. 
The diagnosis lay between arteriosclerotic disease with occlusion and 
thromboangiitis obliterans. The patient’s age is near the upper 
age limit for thromboangiitis obliterans. His nationality offers no 
difficulty to such a diagnosis. Although the general impression is 
that thromboangiitis obliterans is a disease of Hebrews, only about 
50 per cent of 300 patients in our series were Hebrews. There was 
clinical evidence of arteriosclerosis of only a mild degree, and this, 
coupled with the lack of progression, further favors the diagnosis of 
thromboangiitis obliterans. Since arteriosclerotic disease is degen- 
erative in nature it is usually progressive; thromboangiitis frequently 
becomes quiescent. 

The third case illustrates occlusion of the distal portion of the right 
ulnar artery and digital arteries of the second, third, fourth and 
fifth fingers of the right hand (Fig. 3c), and the pain of finger claudi- 
cation. 

Case III.— A Scotch-Irish farmer, aged thirty-six years, was examined at 
The Mayo Clinic December 13, 1928, because of coldness of the fingers of the 
right hand. He had been a moderate smoker, using a can of tobacco weekly. 
There was no history of preceding phlebitis, trauma or freezing of the hands. 
In September, 1928, he had noted that the index finger of his right hand at 
times became verj’^ cold as far proximaUy as the second phalangeal joint. 
Shortly after this, the same trouble had appeared in the third, fourth and 
Mth fingers. Still later he had noted pallor and numbness of these parte 
after exposure to cold, followed by cyanosis on warming. For’ a month 
pre’vdous to examination, pain could be induced in the involved fingers by 
rapid alternate extension and flexion. Ten days before^ admission he had 
noted a small, movable mass, about 1 cm. in diameter, in the palm of the 
right hand. General physical examination and routine laboratory ’teste 
revealed nothing that was considered of importance. The pupils reacted 
slowly 'to light. Roentgenographic examination of _ the_ cerwcal 
closed rudimentary cer'vical ribs. Neurologic examination revealed dimin- 
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ished perception to pain, over the palmar surface of the third, fourth and. 
fifth fingers, graded 2, and over the dorsal surface of the right hand, 
graded 1. This was increased following exposure to cold. The posterior 
tibial, dorsalis pedis, radial, and ulnar arteries pulsated normally. Tests tor 
vascular insufficiency, such as determination of surface temperatme ana 
effects of posture on color, were negative in the feet. When the hands were 
tightly closed for thirty seconds, then quickly opened, the return of nomal 
color was much delayed in the fingers of the right hand only. When 
pressure was applied to the ulnar arteries the result was the same. With 
compression of the radial artery, the entire right hand participated in the 
delayed response. The second, third, fourth and fifth fingers had a lowered 
temperature, graded 2 to 3. When elevated for two minutes, pallor 
graded 1 was present at the distal portion of these digits, but only a minor 
degree of rubor was evident with prolonged dependency. Further evidence 
of arterial occlusion was demonstrated by the _ sphygmomanometer cuff. 
At no time was there subjective evidence of arterial pulsation of the second, 
third, fourth and fifth fingers, and the sphygmomanometer needle did not 
oscillate. The diagnosis was chronic obstructive arterial disease of local 
origin involving the right ulnar artery and the arteries of the second, third, 
fourth and fifth fingers of the right hand. The age of the patient makes the 
diagnosis of thromboangiitis obliterans tenable. The pain in the finger was 
clearly that of claudication, a rare symptom in this situation. 


Discussion. The differential diagnosis of diseases affecting the 
peripheral arteries has been presented elsewhere.^’^-®-'*-^-® The scope 
of this paper does not allow presentation of this subject. In brief, 
the objective evidence of chronic occlusive arterial disease, such as 
thromboangiitis obliterans and arteriosclerotic disease, rests largely 
on demonstration of diminution or absence of pulsation in the 
arteries and on abnormal postural color reactions. Emphasis should 
be placed on the method of examination. A patient with suspected 
arterial disease should not be considered completely examined until 
the patency or occlusion of all arteries possible, the effect of posture 
on the color, and the skin temperature have been investigated. The 
condition of patency in arteries is usually determined by palpation 
of pulsations. This is inadequate alone and handicaps the examiner 
in cases in which the occlusive lesion is distal to the point of usual 
palpation. Additional information can be gained from the compres- 
sion test performed on ulnar or radial arteries, since, by examination 
of many normal individuals, a fairly constant color reaction has been 
established. This method is based on the assumption that rapidity 
of the return of color of the skin after blanching depends on the 
patency of the deep circulation. Thus, with the radial artery closed 
by pressure (Fig. 2), the rapidity of the return of color depends on 
the patency of the ulnar artery. The test is comparable with the 
circulatory efficiency test, a widely used method. The compression 
test on the ulnar or radial artery is an additional diagnostic aid and 
is^ or distinct value in localizing lesions of the ulnar or radial artery 
distal to the point of usual palpation at the wrist and in cases in 
winch involvement cannot he definitely demonstrated or excluded 
by palpation. As such, it is entitled to wdder use. The methods 



244 


MOSCHCOWITZ: THE CAUSE OF ARTERIOSCLEROSIS 


described for demonstrating occlusion of the digital arteries do not 
always give concise results but are valuable in the examination of 
suspected cases. 

The cases presented demonstrate the patchy nature of the 
disease: in one instance, there was involvement of the ulnar artery 
alone; in another, of the left ulnar and the arteries of the right 
second and third fingers;’ in still another, the ulnar artery distal to 
the wrist and the digital arteries of the second, third, fourth and 
fifth fingers. The cases also illustrate the need for the tests devised 
since localization could not be accurately made without them. 

Smnmary. Methods of diagnosis of chronic obstructive disease 
of the distal arteries of the upper extremities are presented. Three 
illustrative cases are presented. 
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THE CAUSE OF ARTERIOSCLEROSIS.* 

By Eli Moschcowitz, A.B., M.D., 

ASSOCIATE PHYSICIAN, MOUNT SINAI HOSPITAD; CONSULTING PATHOLOGIST, BETH 

ISRAEL HOSPITAL, NEW YORK. 

(From the First Medical Service, Mt. Sinai Hospital, New York City.) 


The study- of the etiology of arteriosclerosis has thus far been 
confined almost entirely to the grosser arteries of the greater circula- 
tion. This affords but a limited perspective of the problem; because 
such a study leaves out of consideration: (1) the incidence and 
genesis of arteriosclerosis of the pulmonary circulation; (2) observa- 

* Read before the Section on Internal Medicine, New York Academy of Medicine, 
March 19, 1929. 
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tions upon capillary sclerosis; (3) sclerosis of the venous system; 
(4) sclerosis of the valves and the chambers of the heart. An 
investigation of the lesions in each of these components of ^ 
vascular bed throws its own particular light upon the problem of the 
etiology of arteriosclerosis, so that taken together these evidences 
bring to my mind fairly convincing proof that intravascular pressure 
is the main, if not the only cause of arteriosclerosis. 

To investigate the etiology of arteriosclerosis by studying the 



. hypertension of the lesser circulation (mitral stenosis) in an 

individual aged twenty-six years, showing normal aorta and intense sclerosis of pul- 
monary arteries. 

arteries of the greater circulation alone, as is the custom, is like 
trying to understand the architecture of a building by investigating 
one of the rooms. 

I. Bicidence and Genesis of Arteriosclerosis of the Pulmonary Cir- 
culation. The strongest light upon the problem is shed by the ob- 
servations of arteriosclerosis of the pulmonary circulation. ■ The 
literature on arteriosclerosis of the lesser circdation is extensive 
and has been summarized by Ljungdahl,! Posselt,2 Miller^ and more 
recently by Schultz.^ Strangely, the deep significance underlying 
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the sequence and incidence of pulmonary arteriosclerosis in regard 
to the broad problem of etiology is not realized, although here and 
there one finds a stronger or lesser suspicion. The reasons for tliis 
failure are: (1) that the study of pulmonary arteriosclerosis has been 
handled as an isolated problem without relation to the circulation 
as a whole; (2) because the physiologic conditions underlying the 
genesis of the arteriosclerosis have not been properly evaluated ; (3) 
because only too frequently the arteriosclerosis has been regarded 



Fig. 2. — Case of hypertension of greater circulation (glomerulonephritis) in an 
individual, aged forty-two years, showing arteriosclerosis of aorta; pulmonary artery 
normal. 


as a primary phenomenon; (4) because certain supposed causes of 
arteriosclerosis have not been subjected to sufficient analysis. 

Certain facts are sufficiently realized: (1) that arteriosclerosis 
limited to the general circulation can occur without the slightest 
evidence of arteriosclerosis in the pulmonary circulation; (2) that 
arteriosclerosis in the pulmonary circulation can occur without any 
being present in the greater circulation. These facts must not be 
regarded as exceptional; they are the usual findings. Examples^ of 
each of these instances are shown in Figs. 1 and 2. The conclusion 
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is inevitable that when such an independence exists, the cause of the 
arteriosclerosis in one circulation must be absent in the other and 
vice versa; and in the exceptional instance in which it is found in 
both, the same cause must be operative in both cnculations. 

In the elucidation of our thesis, it will be best to study the condi- 
tions under which arteriosclerosis of the pidmonary circulation 
occurs. In a previous publication® I summarized such conditions. 
They are, in the order of frequency: mitral disease, long-standing 
emphysema, cases of marked diminution in lung volume, certain 
cases of marked scoliosis, pleural adhesions,, open ductus BotalH 
and in commimications between the right and left hearts. 

The common factor in these conditions is the increase in pul- 
monary vascular resistance. The mechanisms whereby these 
lesions produce such an increased resistance are set forth in the 
earlier publication. The pulmonary circuit is less able to withstand 
hypertension than the systemic circulation, because the capillaries 
are more constantly in use, wliile normally the systemic capillary 
bed is particularly inactive (ICrogh). Furthermore, the collateral 
circulation between the pulmonary circulation and the aorta is 
entirely a capillary one between the pulmonary and bronchial 
arteries (Miller®), and offers little outlet for pulmonary pressure. 


TABLE I. 


Total number of pulmonary arteriosclerosis cases observed during 
the years 1926 and 1927 equal 50. 

During these years there were 770 autopsies which give an inci- 
dence of pulmonary arteriosclerosis of 6.5 per cent. Of these 50 
cases, 38 (4.9 per cent) showed arteriosclerosis of the greater circula- 
tion in addition to arteriosclerosis of the pulmonary circulation. 

Twelve (1.6 per cent) showed pulmonary arteriosclerosis alone. 

The causes of the pulmonary arteriosclerosis were: 


Mitral stenosis (alone) 

Emphysema (alone) 

Pleural adhesions (alone) 

Mitral stenosis and adhesions 
Mitral stenosis and emphysema . 
Emphysema and adhesions .... 

Mitral insufficiency 

Senility 

Chronic pneumonitis and pleural adhesions 
Mitral stenosis and adhesive pericarditis 
Mitral insufficiency and pleural adhesions 
Pulmonary neoplasm 


12 cases 
10 cases 
9 cases 

3 cases 
1 case 

4 cases 
4 cases 
3 cases 
1 case 
1 case 
1 case 
1 case 


^ In the 12 cases in which arteriosclerosis of the 
tion alone was found, the causes were: 


pulmonary circula- 


Mitral stenosis .... 

Emphysema .... 9 cases 

Mitral stenosis and adhesions .... 2 cases 

1 case 
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All evidence, therefore, seems to show that arteriosclerosis of the 
pulmonary circulation is practically always secondary to a condition 
in which increased tension witliin the lesser circulation can be 
predicated. Under no other conditions, as' far as has been observed, 
does pulmonary arteriosclerosis occur. The question as to whether 
pulmonary arteriosclerosis is ever primary will be discussed later. 

The clinical features and circulatory dynamics of persistent 
hypertension of the lesser circulations I have set forth in a previous 
communication.® 

Pathology of Arteriosclerosis of the Pulmonary Artery. ]\fy 
observations upon 50 cases agree with those of Ljuhgdahl, Posselt 
and others that the lesions are identical with those found in arterio- 
sclerosis of the greater circulation. The lesions are diffusely scattered 
throughout both smaller and larger branches. I cannot subscribe 
to the observation of Miller,® who found in some instances lesions 
in the smaller radicles with the larger branches practically intact 
and vice versa. As in arteriosclerosis of the greater cuculation, the 
artery is, as a rule, dilated. There is intimal thickening fatty 
infiltration of the intima, hyperplasia of the elastica, thickening of 
the media, fatty infiltration in the intima, hyaline change and only 
rarely calcification. 

The infrequency of calcification in arteriosclerosis of the pul- 
monary vessels is confirmed by many observers, notably Ljungdahl, 
Fisher^ and Hornowski.® Extensive atheromatous deposits com- 
parable to those seen in advanced arteriosclerosis of the greater 
circulation are, in my experience, unusual. 

In short, the pathology of arteriosclerosis of the gross pulmonary 
vessels differs from those of the greater circulation only in the mean 
intensity of the process. The reasons for the lessened intensity of 
atheroma and calcification in the pulmonary tree are speculative 
and beyond the scope of this study. 

The lesions of the alveolar capillaries in arteriosclerosis of the 
pulmonary vessels are of profound significance. Strangely, these 
lesions have been practically ignored in studies of arteriosclerosis of 
the pulmonary artery. They are not even mentioned in the exten- 
sive monographs of Ljungdahl and of Posselt. These capillary 
lesions are characteristic and pathognomonic of hypertension of the 
lesser circulation and its attendant arteriosclerosis. 

Normally, the capillaries in the wall of the alveolus of an unin- 
jected lung are barely visible. All one notes is here and there a 
narrow slit, usually filled with a single red blood cell. The wall of 
the alveolus is narrow, uniform in thickness, and with the exception 
of an occasional bulge of an alveolar epithelium seen in cross section, 
the alveolar lining is quite smooth (Fig. 3). 

In arteriosclerosis of the lesser circulation, on the other hand, 
profound changes are noted. The most notable change is a beaded 
appearance of the alveolar wall (Figs. 4, 5, 6, 7). The beading is the 




Fig. 3. — Normal lung. 






Fig. 5. — Lung in hypertension of lesser circulation (mitral stenosis) showing more 
advanced stage of arteriocapillary fibrosis, with greater dilatation of capillaries and 
thickening of the wall. Note bulges of dilated capillaries into the lumen. 



Fig. 6. — High power of arteriocapillary fibrosis of the lung due to hypertension 
of the lessor circulation (mitral stenosis). Note beaded appearance of the alveolar 
wall with dilatation and thickening of the capillary wall. 





Fig. 7. — High power of arteriocapillary fibrosis of the lung due to hypertension 
of the lesser circulation (mitral stenosis) showing more advanced stage. Note marked 
thickening of capillary walls and bulges into lumen. 



Fig. 8. Adv^anced stage of arteriocapillary fibrosis of the lungs due to hyper- 
tension of the lesser circulation (mitral stenosis) showing marked thickening of the 
aUcolar wall, the result of dilatation and marked fibrosis of the capillaries and infil- 
tration with fibroblasts. 





















MOSCHCO'^nDz ; The CAtfSfi Of Ati'iCfliioScLfiROSis 24 J 

result of enlargement of the capillaries. In advanced cases the 
enlargement is so great that it forms veritable knobs or peduncles 
within the lumen of the alveolus (Fig. 8). The enormous extent 
of the capillary widening can be gauged by noting that many capil- 
laries have room for as many as 6 red blood cells within the lumen. 
As a consequence of this dilatation there is widening of the alveolar 
septa with corresponding contraction of the alveolar spaces, which 
is often extreme in advanced cases. This contraction is undoubtedly 
one of the reasons for the diminished alveolar capacity observed in 
most instances of cardiac disease (Peabody®). At the same time, 
the capillary wall is thickened, and in advanced cases, this thicken- 
ing is considerable. Such thickening must necessarily contribute 
appreciably to an interference in the exchange of oxygen, and 
accounts in part for the anoxemia characteristic of hypertension of 
the pulmonary circuit. In a few cases I have noted distinct hyalin- 
ization of the wall of these capillaries, sometimes in considerable 
stretches of the alveolar walls. 

If the disease is of long standing, the increase in pericapillary 
connective tissue becomes so great that the alveolar wall becomes 
enormously thickened so that it may give rise to a true interstitial 
infiltration. This thickening is due not only to the enormous 
increase in fibrillar connective tissue but also to a cellular infiltra- 
tion of fibroblasts (Fig. 9). 

Finally, in very advanced cases, a true obliteration of alveoli 
occurs; the newly-formed connective tissue becomes deposited in 
comparatively enormous masses and the lung morphology reverts 
to the embryonal type, a change characteristic of all long-standing 
interstitial changes within the organ from whatever cause, for 
example, tuberculosis, syphilis, and so forth (Fig. 10). These 
changes are seen commonly in lungs that have been infarcted, and 
the transition from the recent infarct to this scar stage can often be 
traced. Infarction is not the only cause of the great increase of 
connective tissue. Usually when the latter is present we also find 
greatly sclerosed arterioles in the neighborhood with marked 
intimal thickening, so that the lumen is sometimes almost completely 
obliterated. Unquestionably, therefore, the sclerosis is the result 
of profound diminution in blood supply. 

Summarizing, therefore, the pulmonary lesions of hypertension of 
the lesser circulation can be described as an arteriocapillary fibrosis, 
a term first employed by Gull and Sutton. 

This is essentially the genesis of the lesions of the so-called ‘‘Stau- 
ungsinduration” of the lung. Indeed, the resemblance between the 
lesions of the pulmonary capillaries in hypertension of the lesser 
circulation and those of the glomerular capillaries in hypertension of 
the greater circulation (essential hypertension) is striking and in 
almost every respect they are identical. In the kidney, as in the 
lung, we find, progressively, thickening of capillary walls, hyaliniza- 
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tioii and eventually connective-tissue transfonnation, with partial or 
complete obliteration of the glomerular tuft. In the Iddney, also, 
the interstitium becomes affected with increase in fibrillar connective 
tissue and round-cell infiltration— the result, as in the lung, of partial 
or complete closure of the blood supply (MacCallum^*’). 

We have every reason for believing, therefore, that the lesions of 
the kidney associated with essential hypertension resulting in what 
has been variously called, chronic diffuse neplu-itis, sclerotic kidney, 
and so forth, and those of the lung in cases of hypertension of the 
pulmonary circulation (Stauungsinduration) are identical. 

Indeed one can go further and sa}'^ that in its broader and even 
finer features the pulmonary lesions here described are the same as 
the lesions of other viscera commonly noted in patients with hyper- 
tension of the greater circulation, notably the changes in the 
cardiac muscle in coronary sclerosis, in the brain in cerebral arterio- 
sclerosis, and in the pancreas in pancreatic sclerosis (island sclerosis, 
diabetes). 

In other words, arteriosclerosis should be viewed not as a disease 
of the arteries alone, but as one of the capillaries as well; and its 
manifestations, clinical and pathologic, are attended by diffuse 
involvement of most of the parenchjonatous organs, especially the 
kidney, brain and heart, and to a lesser degree, the pancreas. Wliy 
the lesion in the greater circulation is clinically greater in one organ 
than the other is at present unanswerable. 

Arteriocapillary fibrosis of the lung, as I have described it, is 
designated in most treatises as "the lung of heart disease.” This is an 
error, for it is not found in any disorder of the heart that is not 
attended by an increased pressure in the pulmonary circuit. For 
instance, it is never found in pure aortic insuJQSciencies, in which 
hypertension of the lesser circulation is dynamically impossible. 
The lung in such instances is normal, as we would expect (Fig. 11). 
Theoretically, the vital Capacity in aortic disease should be greater 
than in mitral disease. In a recent study, Jones^^ found this to be so. 


Age Incidence of Arteriosclerosis of the Pulmonary Vessels. The 
following tables show tlie incidence in decades : 


TABLE II.— ALL CASES OF ARTERIOSCLEROSIS OF THE PULMONARY 
VESSELS, ASSOCIATED WITH ARTERIOSCLEROSIS OF THE 
GREATER CIRCULATION. 

Average 

Decade. 12345C789 age. 

My series, 38 cases 3 4 17 8 6 .. 57.0 

Ljungdahl, 60 cases 1 4 11 8 8 6 8 12 2 49.9 

The youngest patient in my series was aged thirty-four years ; the 
oldest eighty-six years. 

The youngest patient in Ljungdahl’s series was aged twenty-one 
years; the oldest eighty-six years. 
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TABLE III.— CASES IN \\TIICH PULMONARY ARTERIOSCLEROSIS ALONE 

WAS FOUND. 

Decade. 12345 6 7 8 9 

My series, 12 cases ..1 4 3 2 2 

Ljungdahl, 26 cases 1 4 8 9 

Miller, 18 cases .0 6 2 1 6 3 

The youngest patient in my series was aged sixteen years, the 

oldest forty-five years. . . 

The youngest patient in Ljungdahl’s series was aged nine years, 

the oldest forty-nine years. 


Average 

age. 

36.1 

29.5 

34.0 


TABLE IV.— CASES OF PULMONARY ARTERIOSCLEROSIS ASSOCIATED 
WITH MITRAL STENOSIS AND WITHOUT GENERAL 
ARTERIOSCLEROSIS. 

Average 

Decade. 1 2 . 3 4 5 6 7 8 age. 

My series, 10 cases .... 1 4 2 3 •• 32.7 

Ljungdahi, 22 cases ..1 4 7 7 3 0 .. -■ 

Miller, 16 cases ... 0 6 2 1 4 3 . . . . 31.9 

The youngest patient in my series was aged sixteen years; the 
oldest fifty-five years. 

The youngest patient in Ljungdahl’s series was aged nine years; 
the oldest forty-nine years. 

The youngest patient in Miller’s series was aged thirteen years; 
the oldest fifty-eight years. 


TABLE V.— CASES OF ARTERIOSCLEROSIS OF THE GREATER CIRCULATION 

ALONE. 


Average 


Decade. 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

age. 

My series — 

195 cases 0 

0 

2 

15 

30 

67 

62 

17 

1 

1 

57.3 


The youngest patient was aged thirty-one years; the oldest 
ninety-two years. 

These statistics show that the average age incidence of arterio- 
sclerosis of the pulmonary vessels is lower by about twenty j'^ears 
than that of arteriosclerosis of the greater circulation. Further- 
more, taking only those cases in which mitral stenosis, the most 
eommon cause, is found the age incidence is even a year or two less. 
In other words, the decades in which arteriosclerosis limited to the 
pulmonary circulation most commonly occurs, are the third and 
fourth (in Miller’s statistics, the second) while arteriosclerosis of 
the greater circulation increases as age advances until every one in 
the fifth and sixth decades reveals such lesions. Obviously the 
average higher age (49.9) in Ljungdalil’s statistics is due to the large 
munber (24) of cases of senile arteriosclerosis of the pulmonary 
vessels and of cases due to emphysema. In my statistics also the 
average age is raised by the cases of emphysema. 
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These statistics lend adequate support for my thesis that it is not 
age that is the direct cause of arteriosclerosis, but the effects of 
pressure within the pulmonary artery. If the pressure is raised 
by an increased peripheral resistance, most commonly a mitral 
stenosis or an emphysema, arteriosclerosis practically always results 
no matter what the age may be. In youth, mitral stenosis is the 
most common cause; in the declining years, emphysema (senile or 
asthmatic) is the underlying lesion. Furthermore, the small respect 
that arteriosclerosis has for age is shown by the not uncommon 
reports of pulmonary arteriosclerosis in infants in whom an increased 
tension within the pulmonary circulation is produced by a congenital 
heart lesion, for example, a patent interventricular septum, an open 
ductus Botalli or a patent foramen ovale, zur Linden^® reports a 
case due to patent ductus arteriosus in an infant of eleven months; 
Watjeu^^ reports one in an infant aged six months due to patent 
interventricular septum. This case is of especial interest because 
it proves that a heightened intravascular pressure need last only 
six months to produce arteriosclerosis. This accords with the 
observation of Ljungdahl who noted the earliest incidence of pul- 
monary^ arteriosclerosis was six to seven months after the cause of 
the arteriosclerosis appeared. 

Age Incidence of Arteriosclerosis of the Greater Circulation. 
Arteriosclerosis, pathologically but not necessarily clinically, is 
already present at an early age. It is questionable whether the 
fatty deposits in the intima noted so commonly in infants represents 
true arteriosclerosis. Most likely they represent lipoid infiltrations 
due to their high-fat diet (Zinserling,^® Troitzkaja-Andrewa^®) and 
are comparable to similar infiltrations noted in cases of lipemia 
associated with diabetes (Oppenheimer and Fishberg^^) in the 
lipemia of nephritis (Lowenthah®), and in experimental “arterio- 
sclerosis” (Anitschkow,^® Newburgh and Clarkson®®) produced 
by a diet rich in cholesterol. Of this, more anon. At all events, 
the beginnings of true arteriosclerosis in the sense of Jores* and 
abundantly confirmed by other observers is noted at an earlier age 
than we have been accustomed to think. Statistics of autopsies on 
German recruits in the World War showed that in practically every 
instance the earlier phases of arteriosclerosis (thickening of the intima, 
hyqjerplasia of the elastic fibers, connective-tissue infiltration) are 
already to be noted in the third decade (Monckeberg®*). This I 
can confirm in my own observations. Furthermore, it is well known 


* “Arteriosclerosis is a complex process in wliich degenerative and regenerative 
compensatory hj’pcrplasia of the arterial wall are combined. It leads to vadened 
and tortuous arteries, the walls of which are thickened diffusely and locally, and in 
which at the same time lipoid, hyaline and lime deposits are found.” We might add 
that the normal change in histological structure of the artery in the young to that 
found in maturity, consisting in increase in thickness of the intima. The elastica and 
muscular layer represents a kind of physiological sclerosis to compensate for the pro- 
gressively increasing intravascular pressure. 
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that these arterial changes increase both in spread and intensity as 
the years advance, and in the sixth decade they begin to reveal 
clinical manifestations (decrescent arteriosclerosis of Allbutt). 

Now the vast majority of such individuals show no elevation of 
blood pressure. In advanced years the reading of the sphygmo- 
manometer may show an elevation of 10 to 15 mm. Hg. due to the 
diminished compressibility- of the thickened vessels (Janeway^^), 
but it is a common observation that an intravascular pressure when 
the normal range is entirely compatible^ with even the most rigid 
arteriosclerotic vessels. Hypertension is therefore not caused, as 
had formerly been taught, by arteriosclerosis. Indeed, the relation- 
ship is the reverse and all available evidence shows that hyperten- 
sion in the greater circulation, as in the lesser, is always followed 
by arteriosclerosis of the vessels no matter how young the patient 
may be. 

Cases of profound arteriosclerosis of the vessels of the greater 
circulation, due to hypertension associated with glomerulonephritis, 
are not imcommon in the second and even in the first decades, I 
have seen a number of such cases. Furthermore, I have reported 
cases of juvenile and adolescent arteriosclerosis the result of hyper- 
tension caused by such peripheral resistances as congenital narrowing 
of the vessels or congenital stenosis of the isthmus of the aorta. 
These observations explain why it is that when hypertension exists 
arteriosclerosis occurs sooner than the normal incidence, and the 
greater the pressure, the earlier and more intense the lesions are. 
Such a relation I have noted frequently, and it is conspicuous in all 
forms of precocious arteriosclerosis, when the inevitable changes of 
senility can be excluded. 

It is not generally appreciated, as it should be, that hypertension 
is not a new insult that has entered the organism, in the sense, for 
instance, of an infection, but is a heightened phase of a normal 
physiologic state, namely, intravascular tension. Such an obvious 
conception has apparently escaped most observers who have ‘ 
discussed the relation of hypertension and arteriosclerosis. With 
this premise in mind, we can construct the following syllogism. 
Hypertension is a heightened phase of normal intravascular tension; 
there is a definite sequential relation of arteriosclerosis to hyperten- 
sion in both greater and lesser circulations; such an arteriosclerosis 
occurs at an eariy age if hypertension is present and is an inevitable 
lesion in all individuals past (at least) middle age; therefore normal 
intravascular pressure may also cause arteriosclerosis provided it 
acts over a sufficient span of time. The mechanism is analogous 
to appreciating that a road may be worn down by lighter as well as 
heavier^ vehicles; obviously the lighter vehicles will take a longer 
time. This also explains the reason why decrescent arteriosclerosis 
ot tlic pulmonary artery occurs only at a much more advanced age 
than decrescent arteriosclerosis in the greater circulation. Inas- 
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mucli as the normal pulmonary intravascular pressure is only one- 
sixth that of the aorta, the usual arteriosclerotic changes that occur 
in the third decade in the arteries of the greater circulation do not 
arise in the pulmonarj’- vessels until senility. Most of Ljungdahl’s 
cases of senile pulmonary arteriosclerosis were in patients past 
seventy years (see Table I). There were 3 cases of decrescent 
arttyiosclerosis of the pulmonary artery in my series, the ages of the 
patient being sixty-seven, seventy-one and seventy-two years. 
Senescence, therefore, onij'' affects arteriosclerosis insofar as it 
furnishes a sufficient period to permit the normal pressure changes to 
take place. 

Normal intravascular pressure is the only common factor that 
explains the universality of arteriosclerosis as a morbid lesion, in 
all people (including prehistoric), in all climes, in all races, in all 
ages and in all animals where a heart and vascular system com- 
parable to those of man is present. 

Relation of Arteriosclerosis to Sex. 

TABLE VI.— DISTRIBUTION OF SEX IN ALL CASES OF PULMONARY 

ARTERIOSCLEROSIS. 

Per cent of total autopsies. 

f . 

Male. Female. Male. Female. 

My series 23 17 0.72 per cent 0 . 55 per cent 

Ljungdahl’s series ... 18 10 
Miller’s series .... 22 19 

TABLE VII.— DISTRIBUTION OP SEX IN CASES OF PULMONARY ARTERIO- 
SCLEROSIS ALONE, 

Male. Female. 

My series 5 7 

Ljungdahl’s series 13 14 

Miller's series 8 9 

TABLE VIII.— DISTRIBUTION OF SEX IN ARTERIOSCLEROSIS OF THE 

GREATER CIRCULATION. 

(During the years 192G and 1927 in Mount Sinai Hospital.) 

Total autopsies. Arteriosclerosis of the greater circulation. 

Male. Female. Male. Female. Male. Female. 

460 310 154 SO 33.5 per cent 25. S per cent 

These statistics fulfill all expectations, according to my thesis. 
Inasmuch as the normal intravascular tension is greater in males 
than in females (about 10 to 20 mm. Hg.) we find that the incidence 
of arteriosclerosis in the greater circulation is greater in males than 
in females. This is in accord with the findings of all observers. 
Also, the average age in which arteriosclerosis of the greater circula- 
tion is found is higher in females than in males, which is also as we 
should expect. The average age at death in Mount Sinai Hospital 
of cases that revealed at autopsy arteriosclerosis of the greater 
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circulation was 55.3 yeai-s in males; 62.3 years in females. Ifurt''™- 
; Statistics show that the distribution of arteriosclerosis 
hmited to the lesser circulation is divided about equallj' between 
the sexes. Inasmuch as pulmonary arteriosclerosis is the. result 
0 such diseases as mitral stenosis and of pulmonary lesions *at are 
not more common in one sex than in the other, the almost equal 
distribution in tlie sexes also fulfills every expectation. For 
unknown reasons, there is a slight predominance of mitral stenosis 

in the female. i -ai r t 

The somewhat higher ratio of males as compared with lemales in 

■ all cases of arteriosclerosis, wdiether in the pulmonary tree alone, or 
combined with that in the greater circulation, is readily ex^plainable 
by the higher incidence of arteriosclerosis due to the normal mvol- 
lutionary changes (decrescent arteriosclerosis) within the greater 
circulation in the male. 

We conclude, therefore, that the sex factor, exclusive of the ele- 
ment of intravascular pressure, has nothing whatever to do with the 
development of arteriosclerosis. 

Additional Evidences of the Relation of Intravascular Pressure to 
Arteriosclerosis. 1. Retinal changes associated with hypertension. 
I have previously shown that the changes known as albuminuric or 
nephritic retinitis do not occur in any form of renal damage except 
when hypertension is or has been present. This has also been found 
by other observers, notably Volhard.^® Indeed, the best proof that 
these changes are caused by the hypertension is the observation made 
by myself and by others (Kollert^'*), in certain cases of healing acute 
glomerulonephritis. The retinal changes persist during the phase of 
hj^ertension; when the latter subsides the retinitis soon disappears. 
In one instance, followed by me from its inception over a period of 
four years, I observed the following sequence of events; acute 
glomerular nephritis, hypertension retinitis; improvement in. the 
patient and disappearance of the hypertension; subsidence of the 
retinitis; persistence of the albuminuria; in a few months reappear- 
ance of the hypertension, which soon reached, a high degree; with 
this a return of the retinitis which persisted until death. So close 
and consistent is this relation of the retinitis to the- hypertension 
that the term hypertensive retinitis’ rather than albuminuric or 
nephritic retinitis is more applicable and has been adapted by 
many observers accordingly. 

Now, it is universally agreed that the lesion of hypertensive 
retmite represents an arteriosclerosis of the retinal and choroidal 
vessels (Collms and Mayon,=' Cohen, Keith, Wagener arid Kerno- 
han. PuiAermore, I have noted that a hypertensive retinitis is 

bodv KAh W ** “ arteriosclerosis of all of the vessels of the 
body Keith Wagener and Kemohan m their studies of malianant 
hj-pertension (that ,s rapidly fatal cases associated with eSve 
hypertension, normal kidney function- and marked rStisHound 
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sclerosis of all the vessels of the body including those of the skeletal 
muscles and gastrointestinal tract. All evidence, therefore, points 
to the fact that the retinitis is merely the local expression of a diffuse 
arteriosclerosis and is consequent on the hypertension itself and on 
no other factor. 

We may marshall the following facts in favor of arteriosclerosis 
being due to circulatory stress: 

1. The normal intravascular pressure eventually causes arterio- 
sclerosis of the retinal vessels, while increased tension brings on such 
lesions earlier and excessive tension (especially diastolic) produces 
the most profound changes with exudation. 

2. Arteriosclerosis is most prominent in those portions of the 
vascular tree in which stress is greatest, for example, at bifurcations 
and at points of narrowing, whether normal or abnormal. 

3. In cases of congenital stenosis of the aortic isthmus, no matter 
at what age the patient succumbs, there is always profound sclerosis 
of the proximal part of the aorta, while the portions beyond show 
little or no sclerosis. 

4. Marchand*® found no arteriosclerosis in an extremity paralyzed 
by poliomyelitis, while the healthy limb showed marked changes. 

5. The endocardium of such chambers and valves as have been 
subject to increased or prolonged strain shows changes comparable 
with those of arteriosclerosis. Those of the right side are involved 
in hypertension of the lesser circulation, those of the left in hyperten- 
sion of the greater circulation and in the decrescent or senile periods 
of life. In mitral stenosis, for instance, it is a common observation 
that the endocardium of the left auricle is thickened and sclerotic 
(apart from the thickening due to auricular endocarditis) while the 
muscle of the auricle is hypertrophied ; the left ventricle, on the other 
hand, shows no change. 

6. Arteriosclerosis of the greater circulation is unusual in phthisi- 
cal subjects in whom the general blood pressure is low. On the 
other hand, it is exceedingly common in the pulmonary vessels 
especially when the process is chronic and fibrosing (Ljungdahl,^ 
Posselt,^) thereby reducing the capillary bed and in turn increasing 
the pulmonary intravascular pressure. 

7. Phlebosclerosis, a lesion histologically identical with arterio- 
sclerosis and absolutely independent of arteriosclerosis (Benda,*® 
Simmonds,®® Schilling®^), is relatively rare. This is readily under- 
standable when we consider that the pressure in the veins is low or 
even negative in the greater trunks entering the heart. Even under 
pathologic conditions intravenous pressures never approach the 
normal intraarterial pressures; nevertheless, it is a singular fact 
that whenever phlebosclerosis is found, it has a definite relationsliip 
to an increased intravenous pressure. 

A. Carrel's®® demonstration that a sclerosis occurs in a vein 
sutured betv'^een the divided ends of an artery is especially significant 
because every factor but increased pressure can be excluded. 
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B T^okitansV* long ago noted that in chronic congestion of the 
ve™Sm *n venous pressures are usually deyated, pUebo- 
Sosisl noi uncommou. Kaya« more recently eondrmed this 

hypertension of the lesser circulation due to mitral stenosis, 

I have found that sclerosis of the pulmonary veins is almost as com- 
mon as the sclerosis of the pulmonary artery. An increased tension 
in the pulmonary veins can readily be predicated m view ot^ the 
increased pressure in the left auricle. LjungdahP and Bruning 
report similar findings. In emphysema,^ on the^ other hand, the 
pulmonary veins are normal, for the resistance is within the pul- 
monary capillaries. , • -i- • 

D. That phlebosclerosis is exceedingly common in varicosities is 

universally conceded.' In sectioning many varices of the lower 
extremity, I have found some degree of sclerosis in practically 
every case. Schilling®^ and Sack^*® found phlebosclerosis tliree times 
as frequently in the lower extremity as in the upper. This is 
accounted for not only by the greater tendency to varicose forma- 
tion, but by the increased pressure in the lower extremity as com- 
pared to the upper. 

E. An interesting and suggestive example is that of Cramer®^ who 
discovered that a patch of sclerosis in the vena cava just above the 
junction of the iliac veins was not uncommon in elderly individuals, 
and the older the patient the more common the lesion. Schilling,®^ 
who made a painstaMng study of this lesion, found it in 100 out of 
175 autopsies. He describes a circumscribed irregular grayish- 
yellow area in this region, which occasionally contains lime. In 
most cases the area is situated on the posterior wall, and the greater 
the angle between the iliacs the more marked is the lesion. He 
ascribes the lesion to the impinging of the two currents of blood 
which occurs exactly at this area; obviously the pressure will be 
greater, the wider the angle of the iliac junction. He ascribes the 
predilection of the lesion to the posterior wall to the fact that the 
vena cava is fixed at this site by inelastic fibrous tissue to the 
vertebral column. In one case, the lesion was found on the left 
side of the cava adjacent to an intensely sclerotic patch of aorta to 
which it was adherent by firm fibrous bands. The question of 
fixation of the vessel in relation to the genesis of arteriosclerosis will 
be more fully discussed later. In recent months, I have been able to 
confirm the frequency of this finding (Fig. 12). 

F. One of the most constant associations is that of sclerosis of the 
portal and mesenteric vems and cirrhosis of the liver (Simmonds 
iJenda.^® _ All observers agree that the sclerosis is due to increased 
pressure m the portal system the result of the obliteration of the 
portal radicte witta the liver. Mesenteric vein sclerosis has also 
been reported m the disease described by Baumgarten®® the result 
of persistence of the umbilical vein, chaLterkeTly a 
splenic and hepatic enlargement, in which the same mechanism of 
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increased portal pressure enters. Inasmuch as the same lesion, 
that is, phiebosclerosis of the mesenteric -s^essels, is common in the 
so-called Banti’s sjmdrome, oneiis justified in thinking that hyper- 
tension of the portal system may have a part in the causations of 
the lesions of this disease of mysterious etiology. Indeed, Lessen^'' 
has suggested this possibility. 

G. Intense phiebosclerosis is constantly found in the venous 
element of an arteriovenous aneurysm (Benda-®). 

8. In the rare cases of congenital communication between the 
aorta and the pulmonary'- artery above the cusps, Albrecht'*® found 
intense sclerosis of the pulmonary artery. 



Fig. 12. — Area of phiebosclerosis in the descending vena cava in that position 
wliich lies against the aorta and at the junction of the common iliac blood currents. 

“Primary” Arteriosclerosis. As the word “primary” is usually a 
cloak for ignorance, it is not surprising that this term is ne\x'r 
applied to arteriosclerosis, except in relation to disease of the pul- 
monary arteries. I have not seen anj”- cases of pulmonary vessel 
arteriosclerosis which could not be accounted for by one of the 
lesions causing increased pulmonary artery h.^^iertension set forth 
above. Ludwig Pick, of Berlin, whose experience is huge, vTitcs 
me that he also has never seen a case of primary pulmonary arterio- 
sclerosis. Neverthele.ss, primary arteriosclerosis of the pulmonary 
vessels (exclusive of syphilis) has been reported, though rarely, and 
presents the syndrome of hypertension of the lesser circulation. I 
have subjected most of the reported cases of “primary” arteriosclero- 
sis of the pulmonary artery to critical analysis and conclude that, 
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such a Icsioii exists at all, it is extremely rare _(cxcludmg of couije 
the decrescent variety) and can be practically ignored m the study 

Arteriosclerosis. The subject of experimental arterio- 
sclerosis is so vast that only a resume of the salient featuies auU be 
nresented. Of all the methods that have been tried there are only 
• two that have stood the test of real consideration; 1) by repeated 
iniections of epinephrin; (2) by feeding with a diet rich in cholesterol. 

1. The adrenalin type, first performed by . Josue and since repeated 

by numerous investigators, is now acknowledged to produce only a 
calcification of the media, identical with that described by Moncke- 
berg in the extremities- of man. The changes in the intima^ and 
elastica are slight as compared to those found in conventional 
arteriosclerosis. The pathogenesis in all likelihood represents a 
necrosis with secondary calcification. "What the relation of the 
Monckeberg type of arterial lesion is to true arteriosclerosis is still 
a debated matter; in any event, the two are certainly different. 

2. Cholesterol Arteriosclerosis. In numerous studies Anitsch- 
kow^i and his pupils have described lesions of the vessels which they 
believed to be true arteriosclerosis in certain animals obtained under 
a diet rich in cholesterol. These findings have been confirmed by 
numerous investigators notably by Newburgh and Clarkson.^® 
The lesion in the main consists in extensive lipoid deposits in the 
intima of the size, shape and distribution of true arteriosclerotic 
patches. That Anitsclikow has initiated a real stimulus in path- 
ological physiology cannot be gainsaid, but it is becoming more and 
more evident that what Anitschkow and his successors have obtained 
is not true arteriosclerosis but a deposition of lipoid in the. intima, 
similar to that observed in infants who are fed on a diet rich in 
lipoids (Zinserling,^® Aschoff^^) ^l^at observed by Oppenheimer 
and Fishberg^^ in diabetic lipemia, and by Lowenthah® in the lipemia 
of “nephrosis.” 

There are many reasons why the lesions obtained by Anitschkow 
cannot be accepted as examples of true arteriosclerosis : 

1. The lesions have thus far been oUained only in lierbivora. 

n .n 1..1 ^ A .1 1 _ An l • 


vxxuo im uccu uutfciiiiea oruy in lierbivora,. 
Carnivora are not amenable. Anitschkow^® himself never produced 
It m dogs, even though a cholesterinemia of considerable degree was 
induced. Recently Lowenthal'^ claims to have obtained “arterio- 
sclerosis” m omnivora by adding gonadectomy (a procedure which 
heightens and fixes^ oholestermemia) to a high cholesterol diet, 
bhapiro ,, also obtamed a hypercholesterinemia and “arterio- 
sclerosis in rabbits by means of thjnoidectomy, splenectomy and 
gonadectomy, in combination with high cholesterol feeding. 

At all events, as Ribbert insists, the conditions under which such 
an artenosclCTosis is produced are so unphysiologic that the 
normal conditions of the animal’s existence do^esLt elen appLach 
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The cholesterinemia in these experimental animals reaches a far 
liigher degree than that ever obtained under normal conditions. 

2. In the arteriosclerosis of man, no such rise in blood cholesterin 
is ever obtained. In fact, I have never observed any consistent 
rise in blood cholesterol in arteriosclerosis, and when an increase was 
present, it could be accounted for by a complication. Indeed, the 
percentage obtained in animals by a high cholesterol diet is far 
greater than that obtained in man under practically any conditions, 
arteriosclerosis or other. 

In attempting to reconcile experimental cholesterol “arterio- 
sclerosis” with the mechanical explanation of arteriosclerosis, 
Schmidtman^® tried to show that the cholesterinemia caused a hyper- 
tension in these animals. Tholldte,^^ employing better controlled 
methods, could find no such increase. Certainly a liigh cholester- 
inemia in other diseases is not associated with a h 3 ^ertension. 

3. I have had the opportunity to study sections of experimental 
“arteriosclerosis” in rabbits, and in them I have found that the only 
resemblance to the arteriosclerosis of man is the deposition of lipoid 
in the intima. There is lacking every evidence of compensatory 
phenomena seen in human arteriosclerosis; hyperplasia of the elas- 
tica, and, in the arteriosclerosis associated with hypertension, 
hypertrophy of the muscularis. Proboese,^® Beitzke,^® and Verse®” 
report similar observations. 

4. The lipoid depositions are not limited to the arteries of the 
greater circulation, but are diffusely scattered throughout the 
tissues of the body, occurring regularly not only in the pulmonary 
arteries, but throughout the veins and in the reticuloendothelial 
system. This promiscuity, to my view, is an important argument 
against the identity between experimental and human arterio- 
sclerosis, for, as I have shown, there is a complete independence in 
the incidence of true arteriosclerosis, not only between the greater 
and lesser circulations, but between the arterial and the venous 
lesions. 

5. The lesions of “experimental” arteriosclerosis behave like the 
lipoid depositions of the arteries and mitral valve observed in 
infancy (Troitzkaja-Andrewa^®) in that they disappear (Verse®”, 
Beitzke^”). A disappearance of lipoid infiltration, pathogenetically 
speaking, we can understand, but the hyperplastic and productive 
phenomena of arteriosclerosis we cannot conceive as being anjdhing 
but permanent. 

For these reasons, I repeat, an increasing doubt has arisen whether 
experimental cholesterol “arteriosclerosis” represents human arterio- 
sclerosis. Lubarsch,”^ Ribbert,®^ Beitzke,^” Froboese^” and Allbutt®” 
deny this identity and this view I also share. 

Anitschkow himself apparently is becoming convinced that the 
cholesterinemia is not the entire story, for in his most recent studies 
he tries to show that the mechanical factor of pressme is important. 



MOSCHCOWITZ-. THE CAUSE OF ARTERIOSCLEROSIS 


261 


He found, for instance, that only massive doses of cholesterol caused 
these lesions, while smaller doses produce the same oil '=^5 only wto, 
increased tension is added by injecting S 

by repeating the vital staining experiments of 
t4t tL lipoid material was deposited m the saine subintimal aieas 
as were stained by the dye, a circumstance which shows that the 
imbibition of the substance occurs at points that are under mammal 
strain. This imbibition also occurs when the vessel is injured trom 
outside. In this connection, Westenhoffer’s®® observations, which 
I can confirm, are significant. He noted that in the aorta the lipoid 
deposit is earlier and more marked at the site of the prominence of 
the vertebral bodies where the vessel is in direct contact. These 
facts are allusive in the interpretation of the pathogenesis of lipoid 
- infiltration in arteriosclerosis— a thesis' reserved for a later discussion. 
Summarizing, experimental arteriosclerosis has thus proven 
unconvincing and, for reasons submitted, it will surely be unpromis- 
ing, unless some method is devised whereby a persistent hyperten- 
sion can be maintained. 

The Relation of Infection to Arteriosclerosis. The independence in 
incidence between arteriosclerosis of the greater and of the lesser 
circulation and the close relation between pressure changes and 
arteriosclerosis of the pulmonary vessels indicates at once that 
infection cannot be a factor of much consequence in the production 
of arteriosclerosis, for the same blood bathes both circulations. 
It is difficult to conceive that an infection should limit its activities 
to one circulation to the exclusion of the other and that the ado- 
lescent years when infections are more common should be so free 
from arteriosclerosis. The same argument holds true for toxins, 
metabolic food products, high-protein diet, etc. 

Nevertheless, the infectious origin of arteriosclerosis has always 
had a wide and serious consideration. One of the fundamental 
reasons for this is the failure to recognize that every lesion of the 
vascular system is not necessarily arteriosclerosis. Infectious lesions 
of the arteries are common, but the lesions are those of an arteritis 
and should not be confused with those of arteriosclerosis, which have 
all the earmarks of a compensatory reaction. 

_ These remarks require particular emphasis in regard to the rela- 
tion of syphilis to arteriosclerosis, a relationship that is still regarded 
as exceedingly close by many clinicians. Turnbulps in a recent 
admirable study summarizes the prevalent current opinion of 
pathologic anatomists in the statement that syphilis does not cause 
arteriosclerosis, and that the cardiovascular changes of arterio- 
^lerosis are no more common in syphilitics than in nonsyphilitics 
this accords with my own observations. 

The production of experimental arteriosclerosis by the iniection 
of infectious substances was claimed by Saltykow;^^ but no one, as 
far as I ain aware, has confirmed his findings, namely, that the 

sions he obtained are true arteriosclerosis, and not an arteritis. 
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Localization and Distribution of Arteriosclerosis. Tlie ajijiarent}}' 
■ unequal and liapliazard distribution of the arteriosclerotic lesion's 
in the greater circulation has been advanced as an argument against 
the thesis that intravascular pressure, which is equally distributed 
within its own gradient, is the cause. WMIe arteriosclerosis of the 
greater circulation is alwaj^s generally distributed, the lesions are 
more marked in certain regions than in others. The renal, retmal 

JIASTOLt SYSTOlt 



Fig. 13. — Diagrammatic representation showing the effect of fixation of the aorta 
by the intercostal vessel in the localization of arteriosclerosis. 

cerebral, splenic and coronary arteries, beside the aorta, are pro- 
foundly affected; the pancreatic and hepatic vessels less so, while the 
arteries of the skin, the skeletal muscles and the intestines are 
affected least of all. Furthermore, the patches of arteriosclerosis 
are not uniformily distributed throughout the vessel and vary 
widely in intensity in different areas; for instance, they are more 
Iirominent on the posterior aspect of the aorta than on the anterior. 
Apparently, therefore, we must seek other factors for this unequal 
distribution and localization than that of mere intravascularpressure. 

There are a number of observations that indicate that one of the 
factors is impaired expansile mobility of the vessel, due either to 
fixation or to external pressure. These observations are the fol- 
lowing: 
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1 The patches of aortic arteriosclerosis occur earliest and are 
most extreme at or near the origin of the intercostal 
fix the posterior wall of the aorta. Duguied^s offers a lucid explana- 
tion of this predilection. The aorta during systole elongates and 
stretches away from its cardiac end. At the points of feation by the 
intercostal arteries, the stretching of the vessel is hindered. At the 
prmdmal side there will be a small area of diminished stretching 
whereas at the distal side there will be a corresponding area ot 
increased stretching”, and it is in the latter areas that the earliest 
and most extreme arteriosclerosis occurs (Fig. 13). 

2. Lauda®® and Erdheim®® found in the study of arteriosclerosis 
of the dural vessels that the patches of sclerosis were most marked, 
and sometimes even occurred almost exclusively, on the bony aspect 
of the vessel. 

3. Dow®i in a study of the systemic distribution of arteriosclerosis 
found that the internal carotid artery in the canal of the temporal 
bone and in the cavernous sinus presented arteriosclerosis in a very 
marked degree, and that the vessel wall in this region was usually 
sacculated. He also found that the radial arteries when affected 
showed changes just above the wrist, where the vessel lay against 
the radius, but not higher. 

4. The previously mentioned observation of Westenhoffer®® who 
showed that the patches of arteriosclerosis in the aorta had a definite 
relation to the points of fixation of the vessel to the vertebral column, 
while the hollows between are comparatively unaffected. The 
patches in a measure give the appearance of a model in relief of the 
vertebral column. 

5. The already cited observation of Cramer®^ and Schilling,®^ 
who showed that the patch of sclerosis in the lower portion of the 
vena cava occurred usually at the point of fixation of this vessel. 

6. The anterior aspect of the aorta which is free, is much less 
subject to arteriosclerosis than the posterior, which is more or less 
fixed by the intercostal vessels and lies, in most of its course, against 
the rigid vertebral column. 

7. The bases of the cusps of the cardiac valves which are firmly 
feed are more subject to arteriosclerosis than the free edge. This 
is an observation emphasized by Libman. 

8. ^ ^Vhen arteriosclerosis of the pulmonary vessels occurs, the 
earliest and most prominent lesions are in that part of the vessel 
that lies agamst the rigid bronchus while that part coursing in the 
soft pulmonary parenchyma is much less affected and, indeed is 
often free from arteriosclerotic changes. This observation is often 
^riking and is important as a confirmation of our thesis (Fig. 14) 

Ihis observation was discovered by Dr. Martin Schreiber®® of New 
i orlc t^ity. 

Further investigation is necessary to confirm the factor of fixation 

motility in the localization of arteriosclerosis. 
If this IS eventually proven, it will explain whv 


is so 
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comparatively infrequent in the cutaneous and mesenteric vessels, 
for in these situations the external resistance is comparatively 
slight. 

It must be admitted, however, that neither this factor, nor the 
more important element of intravascular pressure, accounts for all 
the vagaries of either the regional or the loealized distributions of 
sclerosis; for they do not explain why there is such a marked differ- 
ence in its incidence in two parenchjanatous organs apparently of 



Fig. 14. — Main pulmonary arteries showing localization of arteriosclerosis in that 
part of the vessel lying against the bronchus. 


equal density such as the kidney and the liver. Perhaps it is a 
question of blood supply, since the Iddney has a terminal circula- 
tion while the liver has a double supply. This, however, is purely 
speculative. 

Arteriosclerosis in Animals. I have had no opportunity to study 
animal arteriosclerosis, but Krause*'® in an exliaustive monograph, 
remarks on the gross and histologic identity of arteriosclerosis in 
the human and in other mammalian animals, on its universality and 
its increasing prevalence according to age. It is exceedingly 
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T^xobable, therefore, that the same causes are operative in animals 
Lder normal conditions of existence, as obtain in human beings 
Summary. 1. The lesions of arteriosclerosis are 
the arteries alone, but may affect the veins, the capillaries and the 

cardiac chambers as well. x • i 

2. There is an independence in incidenae between arteriosclerosis 

of the greater and arteriosclerosis of the lesser circulations. As a 
rule, when arteriosclerosis affects the arteries of one circulation it is 
absent in the other. It is important, in discussing arteriosclerosis, 

to know which circulation is affected. _ j* i 

3. Arteriosclerosis of the pulmonary vessels is exceedingly 
common (6.5 per cent of all autopsies) and occurs practically only 
when an increased tension within the lesser circulation can be 
predicated. Practically the only causes are, in the order of their 
frequency, mitral stenosis, emphysema, pulmonary fibrosis, oblitera- 
tions of the pleural spaces, kyphoscoliosis, open ductus Botalli and 
communications between the right and left hearts. 

4. Inasmuch as hypertension is merely an exaggeration of normal 
intravascular tension, it is a logical deduction that given a suflSicient 
span of time normal intravascular tension may produce arterio- 
sclerosis. This accounts for the decrescent arteriosclerosis of the 
greater circulation in man, which begins as early as the third decade, 

, and (because the pressure in the pulmonary artery is one-sixth 
that in the aorta) of decrescent arteriosclerosis in the lesser circula- 
tion in the seventh and eighth decades. Hypertension brings 
about these changes sooner and more intensively. 

5. Age, therefore, affects arteriosclerosis only insofar as itfurnishes 
a sufficient span of time for the normal or the heightened intravas- 
cular pressure to act. Inasmuch as the most common cause of 
increased pressure in the lesser circulation (mitral stenosis) occurs 
more frequently in the relatively young, arteriosclerosis of the 
pulmonary chculation occurs at a much lower average age than 
arteriosclerosis of the greater circulation. 

6. Sex has no relation to arteriosclerosis except insofar as it 
affects pressure relations. Inasmuch as the normal intravascular 
pressure in the greater chculation is higher in the male than in the 
female, arteriosclerosis in the greater chculation is more common in 
men than in women, and the average age in which it is found path- 
ologically and clinically is lower in men than in women. In the 
lesser cnciffation, on the other hand, since the causes of the increased 
intravascular tension are equally common in both sexes, the inci- 
dence of arteriosclerosis is equal. 

7 In every case of pulmonary arteriosclerosis lesions of the 
yhich represent a true capillary fibrosis and these 
of hypertension of the lesser chculation. These 
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tension of the greater circulation, but also with the associated 
cardiac pancreatic and cerebral hypertensive lesions. 

8. Tliis pulmonary capillary sclerosis and its progression represent 
essentially the lesion of Stmmngsindmation or pneumonia of heart 
disease. This lesion is not present in uncomplicated aortic insuffi- 
ciency", in wliich an increased pulmonary intravascular pressure is 
dynamically impossible. 

9. The capillary changes, like the lesions of arteriosclerosis in the 
greater A’essels, represent a phenomenon compensatory to the 
heightened intravascular pressure and the diminution in the capil- 
lary reservoir. 

10. Other instances of the relation of arteriosclerosis to intra- 
vascular tension are cited. These are: A. The direct relation of 
retinitis (arteriosclerosis of the retina) to hy^pertensive disease. B. 
Arteriosclerosis is most prominent at those sites where the strain is 
greatest. C. Arteriosclerosis occurs most prominently" proximal 
to a congenital or artificial stenosis of a vessel. D. The endocardium 
of such chambers and A"ah"es of the heart as liave been subjected to 
prolonged strain show sclerosis. E. Arteriosclerosis of the greater 
circulation is usually" less in phthisical patients in whom the blood 
pressure is notoriously low. 

11. Sclerosis of the veins is independent of general arteriosclerosis. 
It is usually very" localized and occurs only" when there is a locjal 
increase in intravenous pressure of considerable degree. Evidences 
for this are submitted. 

12. “Primary"” arteriosclerosis, a term hitherto applied only" to 
that in the lesser circulation, is at best exceedingly" rare and has thus 
far not been proven to exist. 

13. Experimental arteriosclerosis as thus far produced is not 
identical with human arteriosclerosis. The adrenalin ty"pe corre- 
sponds to the Monckeberg variety" in which the main lesion is a 
calcification of the media, while the cholesterol ty"pe represents 
merely"” a generalized imbibition of lipoid substance corresponding 
to the lipoid intimal deposits occurring in all forms of hy"percholester- 
inemia. Additional reasons are submitted showing the dissimilarity 
between cholesterol “arteriosclerosis” and true arteriosclerosis. 

14. Infections, including sy"philis, are in all probability" not the 
causes of arteriosclerosis, but of an arteritis, different in genesis and 
histopathology from arteriosclerosis. 

15. The independence in incidence between arteriosclerosis of the 
lesser and of the greater circulations also makes it improbable that 
toxins, metabolic products, food poisons, and so forth, can cause 
arteriosclerosis, liecause the same blood bathes both circulations. 

10. Points of fixation and diminished expansile motility of 
vascular trunks i)lay a role in the localization of arteriosclerotic 
patches. 

Note. — I thank Dr. Harry Weiiistock and Mrs. Mata Roudin for their able help 
in the preparation of this paper. 
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Arthritis Rheumatoid Conditions. Their Nature and 
Treatjient. By Ralph Pemberton, M.S., M.D., Physician 
to the Presb^-terian Hospital, Philadelphia; Associate Professor 
of hledicine in the Graduate Medical School of the University 
of PennsyRania. Pp. 354; 43 illustrations. Philadelphia: Lea 
& Febiger, 1929. Price, S5.00. 

Chronic arthritis is the oldest disease of wliich ve have definite 
records, as Hoodie’s paleopathologic studies have well demonstrated. 
The importance of ite present-day frequency as a cause of disability 
would probably be generally admitted, even vdthout the elaborate 
statistics available to prove this point. The apathy and pessimism 
toward coping with the condition, that until recently had continued 
for many years could be only too easily demonstrated during this 
time by a ^^sit to the clironic ward of any large city hospital. A 
book, then, that brings together in more detail than is possible in a 
textbook the existing knowledge on the subject is bound to be 
welcome, especially when, as is the case with Doctor Pemberton’s 
it is VTitten by one who has contributed perhaps as much as anyone 
in this country to the recent advances in its study, and when it is 
so largely successful in substituting for empiricism a rational 
method of study and treatment which has already produced en- 
couraging results. The medical profession should gladly welcome 
tliis first complete presentation of the subjeet in American literature, 
vdth its happy balance between imderljdng principles and practical 
apphcations to treatment. It is ob\’iously far from being offered, 
however, as the final word on the subject, but rather as a correlation 
of various factors of suggestive value in the effort more clearly to 
visualize the subject. 

In the discussion of the etiology of chronic arthritis the most 
important place is properly given to focal infection, though tlie 
still existing tendency to carry this influence to extremes is recog- 
nized by the author and also does not blind liim to the still existing 
need of searching for the mecham'sm by which the infection acts 
(see Section on Dynamic Pathologj')- The nature of the influence 
of bacteria is discussed but no conclusions reached; the influence 
of heredity and constitution is also considered but not finally 
disposed of. 
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As regards pathologic anatomy, the simple -.dassification of 
“atrophic” and “hypertrophic/’ adopted by the American Co 
ie on Rheumafcm, is followed. .(These terms correspond to 
Nichols and Richardson’s “proliferative and degeneratn e, or 
theEnglish “rheumatoid arthritis” and “osteoarthritis respectively.) 
Except for terminology, the excellent monographs of Knaggs and 
Nichols and Richardson are mainly followed. _ , n , . 

Under the heading “Dynamic Pathology,” in which much ot his 
own work has been done, the author exposes his views of the essential 
derangements of function in the arthritic syndrome. Basal metab- 
olism, blood nitrogen, uric and lactic acid, the carbon dioxide 
combining power of the blood, blood calcium, phosphorus, total fat 
and cholesterol, none show significant changes and thus tend to 
dispose of such fetiches as the avoidance of red meats, acid foods, 
and so on. About half of a series of arthritics showed an increase of 
blood creatin, which sometimes decreased with clinical improvement; 
more important was the delayed ability in 60 per cent of arthritics to 
remove sugar in tolerance tests, a disability common to various other 
disorders, but which here tended to disappear when foci of infection 
were removed or the arthritis otherwise improved. Diminution of 
carbohydrate intake therefore seems like a logical step in treatment. 
Evidence is presented to show that this carbohydrate disability is 
associated with “denial to the muscular tissues of their usual degree 
of contact with the circulating blood,” a theory that is supported 
by the improvement that follows physiotherapeutic measures that 
improve the bloodflow of the affected part. 

More than 150 pages are devoted to treatment, doubtless a proper 
proportion, though with this space available one might properly hope 
to find room for more definite recommendations, especially in the 
dietary field. The therapeutic side of the focal infection problem is 
handled in a progressive yet well-balanced manner. The benefits of 
the removal of foci are appreciated; and yet, espeeially in the case of 
the sinuses, the effect of a serious operation on the general health 
of the patient eoupled with the uncertainty of the effective removal 
of the focus emphasize the desirability of a conservative attitude. 
The author considers structural abnormalities of the intestine 
mportant and stresses colonic douches mth abdominal massage. 
He finds little or no benefit from acidophilus, nonspecific protein 
and vaccine therapy, but here statistical support for his views is 
qmte lacking. The section on physiotherapy-treated in consider- 
able sympathetic detail-constitutes one of the best elements in the 
book. 

In the field of dietetics we find: “the use of diet in arthritis con- 
siste essentially m a reduction;” but this is offset by emphasizing the 
need for a proper consideration for the balance of health of the 

whit'the determine beforehand 

vhat the diet should be. Carbohydrate should be reduced most. 
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protein next and fat last. Instead of dogmatic directions, a fcAv 
sam])le cases are c[noted wliere prompt improvement followed a 
change of diet as the only treatment instituted. 

Having sufBcientlj' e.xjiressed his belief in the great value of this 
work, the Reviewer permits himself a few adverse criticisms that 
arise on careful reading. Exception may be taken to the rather 
rambling and jerky method of presentation wliicli at times makes it 
difficult for the reader to follow the underlying train of thought or 
acquire definite viewpoints or details of treatment and etiology. 
One gets the impression that the busy author had not had oppor- 
tunity to weld together into a united whole the various original 
reports that have been made by him and his associates OA’^er the 
many years that he has been studying this subject intensively. As 
a result, one may turn to such a section as treatment, for instance, 
to find several pages of analyses of symptoms or diagnosis, which 
might have been at least partly omitted as repetition, or better 
placed elsewhere. Some sections are advantageously summarized, 
more are not; the subject matter of the tables— excellent in sub- 
stance— would often be still more valuable if better arranged and 
columns more often totaled. Evidence and theories compatible 
with the author’s view sometimes seem (probably due to the author’s 
protracted absorption in the subject) to receive more emphasis than 
they deserve. Such strictures, however, are slight and unimportant 
matters that could easily be obviated in another edition. And we 
hope that such an edition will soon be forthcoming to do its part in 
bringing up to date the knowledge of the English speaking medical 
public on a most important subject. E. K. 


Four Centuries of Medical History in Canada. By John J. 
Heagerty, M.D., D.Ph. Two volumes, totaling pp. 769; 38 
illustrations. Toronto: The MacMillan Company of Canada 
Limited and Chicago; The University of Chicago Press; 1928. 
Price, 812.00. 

Here we have a work of double value. Not only is it valuable 
in the medical history library as an authoritative reference book on 
such matters as early Canadian epidemics, public health regulations, 
pioneer physicians, hospital and medical-school foundations; but 
also it furnishes much delightful medicohistorical reading about 
that same romantic historical period— perhaps the most romantic 
on this continent— that Parkman’s works have made both familiar 
and famous. Contemporaries are often allowed to tell their ovm 
stories. Thus Cartier’s own words tell of the devastating efi’ects 
of scurvy, while the fate of the settlement at the mouth of the St. 
Croix is related by Champlain himself. Cochrane’s account of the 
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St Paul’s Bay disease (an extragenitally disseminated syphilis) is 
S and of cLse the Jesuit Relations play a prominent 
part. ' The history of Canadian hospitals offers especmlly investing 
Sections to Amiicans. For instance, the Hot^Dieu of Quebec 
was founded in 1639, and seven hospitals in five different cities were 
in active operation before any were founded m our own country. 
We congratulate Canada on this addition to her archives and recom- 
mend the work most enthusiastically to the historically minded. 

it. iv. 


The Newborn Infant: A Manual of Obstetric Pediatrics. 
By Emerson L. Stone, M-P)., Assistant Clinical Professor of 
Obstetrics and Gynecology, School of Medicine, Yale University, 
and Attending Obstetrician and Gynecologist to the New Haven 
Hospital. Pp. 117. Philadelphia; Lea & Febiger, 1929. Price, 
$ 2 . 00 . 

This is an interesting little book touching upon a topic as often 
neglected by the larger texts on pediatrics as those upon obstetrics. 
In it will be found much of value to the obstetrician, his hospital 
assistants and the general practitioner whose work includes obstet- 
rics. Practically all the injuries, diseases and disorders of the first 
six weeks of life are gone into in sufficient detail to render recourse 
to a more encyclopedic treatise unnecessary. The section on 
feeding, natural and artificial, is well written. A stimulating little 
monograph on early pathology. P. W. 


History of Blockley. A history of the Philadelphia General 
Hospital from its inception, 1731-1928. Compiled by John 
Welch Croskey, M.D. Pp. 766 ; 15 illustrations. Philadelphia : 
F. A. Davis Company, 1929. Price, $10.00. 


There have been many historical accounts of this venerable insti- 
tution which began as the Philadelphia Alms House and Hospital 
nearly two centuries ago, and moved to its present location in 
‘‘Blocldey Township” in 1833. The hospital became known as 
Blockley, a name which is now officially replaced with the more 
modern designation “The Philadelphia General Hospital” Dr 
Croskey has brought together a great deal of widely scattered infor- 
mation, and his “History” is a service to the many students of 

medicine, physicians, and others who have been connected with old 
iMOckley. 

The hospital has just claims of being the oldest on this continent, 
tt has been a teaclimg hospital for over a century and a half. (It 
has been estimated that 48,200 medical students have received 
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instructions in the Philadelphia Hospital between 1772 and 1908). 
Resident physicians have been in continuous service since 1788. 
The roll of its attending phj^sicians goes back to 1768; and there are 
great names indeed on the list of the medical men who have been or 
are attached to Blockley. The hospital has played an important 
role in the life of Philadelphia since Colonial days. Its history will 
prove interesting reading not only to physicians and historians, 
but to many laymen of Philadelphia. The scope of the book may 
be judged from the table of contents: 

Introduction, by John Welch Croskey. The Medical History of 
the Philadelphia Alms House, by D. Hayes Agnew. The Phila- 
delphia Alms House and the Philadelphia Hospital from 1854 to 
1908, by Charles K. Mills. A brief history of the Philadelphia 
General Hospital from 1908 to 1928, by Joseph Chapman Dpane. 
The old Blockley Hospital; its characters and characteristics, by J. 
Chalmers Da Costa. School of Nursing, by S. Lillian Clayton. 
Biographies of deceased medical men who have been attached 
to the Philadelphia General Hospital. List of the living medical 
men who are or have been attached to the Philadelphia General 
Hospital. George Kierschner— General Hospital mourns its chief. 
The Philadelphia General Hospital and the War, Charles K. Mills. 

Most of the purely historical accounts are reprinted from previous 
publications; it is gratifying, however, to have them gathered 
together. 

The biographies of the deceased members of the resident and 
attending staffs have been compiled with care; the source of infor- 
mation of all biographies not compiled by the author has been stated 
in a footnote. The present Reviewer regrets that Dr. Croskey has 
mereljr given a list of the living members of the resident and hospital 
staff. The information is limited to address, place and date of 
graduation, and year of residency or of appointment to staff. It 
would be desirable, though a laborious task, to expand this list into 
brief biographies after the style used by the publishers of “American 
Men of Science.” This criticism does not detract from the merits of 
a splendid book. B. L. 


Origin Through Evolution. By Nathan Fasten, Ph.D., Pro- 
fessor of Zoology in Oregon State Agricultural College. Pp. 
456; 75 illustrations. New York: Alfred A. Knopf, 1929. 

With a belief that the intelligent layman as well as the student 
should understand the modem conceptions of evolution, the author 
has presented the scientific evidence and the development of thought 
concerning this theory in a concise, readable form. Beginning with 
a statement about the ideas of the origin of matter and the miscon- 
ceptions propagandists have offered against evolutionary thought. 




diseases of CHILDREISt 

he outlines the evidence that astronomers, physicists dremirts 
have obtained about the inorganic r 

follows the evidence zoology offeK from the study of , 

brates and vertebrates linking the slow 

life with the geological and geographical distribution of these forms. 
The outlined differences illustrate the development of animal^ 
phylogenetically. Last, to what one may consider the farst part 
of the book, contribution of comparative anatomy and embryology 
toward the theory of evolution are mentioned. 

The remainder of the book deals with the history of evolutionary 
thought, the basic and causal factors of evolution as expressed by 
the agencies of heredity and variation, and the past and future 
evolution of man. The contribution of Darwin, W eismann, Mendel, 
DeVries, Galton and others are given adequate consideration. The 
concluding chapter indicates how the factors of heredity have pro- 
duced the present stock of human beings, and what eugenics offers 
for the betterment of the race. 

Numerous quotations and references indicate that the author has 
systematically studied the basis of the theory of evolution, and with 
scientific accuracy, has developed his arguments logically and in a 
style that is readily understood. J. B. 


Diseases op Children. First edition edited by Sib Archibald 
Garrod, K.C.M.G,, D.M., M.A., P.R.C.P., P.R.S.,.the late 
Frederick E. Batten, ' M.D., M.A., F.R.C.P., and Hugh 
Thurspield, D.M., M.A., F.R.C.P. Second edition edited by 
Hugh Thurspield, D.M., M.A., F.R.C.P., Physician, Hospital 
for Sick Children, Great Ormond Street, and Donald Paterson, 
M.p., M.R..C.P., Physician to Outpatients, Hospital for Sick 
Children, Great Ormond Street. Pp. 1106, with two colored 
plates and 205 illustrations in text. New York ; William Wood & 
Co., 1920. Price, $13.00. 


Foteen years after its original publication, and with a new 
^-editor, this book appears in its long awaited second edition, 
ihe Reviewer is gratified to know that such an important work is 
to be perpetuated. It is entitled to a high place among the stand- 
ard one-volume texts of pediatrics. 

In the form of a system, the book is a compilation of articles by 
thirty-seven widely known contributors. WhUe each subject has 
been brought thoroughly up to date by full consideration of the 
additions to pediatric knowledge, the retention of 

conservatism of opinion, its clarity of description 
to Style, the Reviewer commends it most highly 
to the student, the practitioner and the pediatrist. J. I. ^ 
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Physical Therapeutic Technic. B}-- Frank Butler Granger, 

A.B., M.D. Pp. 417; 135 illustrations. Philadelphia: W. B. 

Saunders Company, 1929. Price, S6.50. 

This book has not, to quote the author, been written for the 
specialist in physical therapy. It is rather intended for the physician 
who has installed a limited equipment. 

Beginning with the subjects of electrophysics and phj'^siologic 
effects produced by electricity the first half of the volume includes 
chapters on the various electrical modalities, the electromagnetic 
spectrum, the teaching of phj^sical therapy and a discussion on “a 
Hospital Department of Physical Therapy.” The description of 
massage and hydrotherapy, limited to only a few pages, is entirely 
too short to be of any value. The second half deals with the 
treatment of various pathologic disorders and contains an index of 
diseases with examples of applications indicated in each particular 
case. 

The test is clear, to the point, authorative and up to date. The 
author never indulges in bombast and extravagant claims. Pmelj'^ 
theoretical or polemic problems are omitted, the book being essen- 
tially of a practical nature. These merits are somewhat offset by 
the crowding of a wide range of material into a relatively too small 
space. Numerous excellent illustrations enliance the value of 
this commendable volume. J. N. 


Tlimors Arising from the Bloodvessels of the Brain, An- 
GioaiATOus jMalforjL'^tions and Hemangioblastomas. By 
Harvey Cushing, Professor of Surgery, Harvard Medical School 
and Surgeon-in-Chief, The Peter Bent Brigham Hospital, Boston, 
and Percival Bailey, formerly Associate in Surgery, The Peter 
Bent Brigham Hospital, and Associate Professor of Surgery, 
University of Chicago. Pp. 219; 159 illustrations. Charles C. 
Thomas, Springfield, Illinois, and Baltimore, Maryland, 1929. 
Price, S7.50. 

This monograph is a clinicopathologic study by two investigators 
who happily are not only surgeons, but pathologists as well. The 
material upon which this study was based has been in the process of 
collection for nearly tvventy-five years, and the authors are respon- 
sible not onlj- for the clinical, but for the pathologic records. It is 
to be regretted that pathologic anatomy and histology has been 
neglected by clinicians of the past decade. How fruitful the cultiva- 
tion of morbid anatomy by the clinician stiU is amply demon- 
strated by this splendid monograph. In the introduction is given a 
list of 1522 histologically verified intracranial tumors; in this large 
series the hemangiomas of the brain are in proportion to other intra- 
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cianial tumois as only two to one hundred. The descriptions are 
excellent and include both the clinical as well as the morphologic 
aspects of the cases. There are brief but adequate discussions of 
the various groups. A bibliography of 261 references is given. 
The monograph may be warmly recommended to neur^ogists, 
neurosurgeons, and pathologists. 


The Origin of Malignant Tumors. By Theodor Boveri, 
translated by Marcella Boveri. Pp. 119. Baltimore: The 
Williams & Wilkins Company, 1929. Price, $2,50. 

This little book presents Professor Boveri’s earnest endeavor to 
account for the origin of malignant tumors through perversions of 
chromosome composition of cells resulting^ from abnormalities of 
mitosis. He frankly admits the purely hypothetical aspects of the 
question and the impossibility with present methods of investigation 
of reaching a point where we can determine a tumor m statu nascendi. 
But he insists that the cells of a malignant tumor have lost some 
qualities of normal tissue cells, with resulting capacity for unlimited 
growth, and that the loss depends upon unequal and abnormal 
distribution of chromosomes attendant upon tripolar and tetrapolar 
cell division. The theory is well sustained, but the reader may not 
experience the same sense of its adequacy that Boveri enjoyed. It 
lacks something. J. McF. 
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NEW BOOKS. 

Edema and Its Treatment * By Hebman Elwyn, M.D. Pn. 82 3 illustra- 
tions. New York; The MacMillan Company, 1929. Price, ^$2.50. 

A oks on Chronic Otorrhma * By A. R. Friel, M.A., M.D. (Dub.) Pp 87 • 
54allustr^ions. New York: Wm. Wood & Co., 1929. Price, $2.&. ’ 
le Aose, Thr(M and Ear and Their Diseases* Edited by Chevalier 
Jacksoi^ M.p and George M. Coates, M.D. Pp. 1177^ 657 iUustra- 
lons. Philadelpka: W. B. Saunders Company, ^929. Price, ISS. 

C mTedinI By Irwin Moore, M.B., 

TheNmroses* By Israel S, Wechsler, M.D. Pn 330 Philadelnhia- 
W.B. Saunders Company, 1929. Price, $4.00. i«‘aclelphia. 

Renews of titles followed by an asterisk will appear in a later number. 
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FROFESSOR OF MEDICINE, JOHNS HOPKINS UNIVERSITr, BALTIMORE, MARTLAND, 

AND 

JOHN H. MHSSER, M.D., 

PROFESSOR OF MEDICINE, TDLANE UNIVERSITY OF LOUISLANA, NEW ORLEANS. 


The Musculature of the Bronchi and Lungs.— Chakles Cliffokd 
IMacklin {Physiological Rcvietvs, 1929, 9, 1-60). In this review the 
lung is considered as a muscular organ — a conception which opens up 
new avenues of approach to clinical problems in tliis field. Since most 
of this muscle is related to the bronchial tree and its terminal air cliam- 
bers, it is spoken of as tlie bronchial musculature. An accurate \dsuali- 
zation of its fundamental architectural plan is necessarily dependent 
upon a conception of the anatomy of the airway and its terminals, and 
this is presented, particularly with relation to the “respiratory,” or 
terminal, part. This has been shown by modern research to be a com- 
plicated system of branched tubes whose thin walls are occupied almost 
completely by rounded apertures leading into other similar branches 
or into air chambers containing one or more alveoli. The bronchial 
musculature is a component of the entire airway from the larj'nx to 
the alveolar mouths. Incomplete in the trachea, where its thin strands 
unite the ends of the cartilages, it is, in the main bronchi, a network of 
transverse and spiral fibers which form a contractile system lying 
between tlie cartilages and the mucosa. This formation continues unin- 
terruptedly, becoming progressively finer in build, to the respiratory 
part of the airvs'a}^ where the muscle strands form sphincters embracing 
the aforementioned mural openings, and even edge the partitions of the 
alveolar sacs. This sponge-work of muscle, because of its peculiar 
structure and relation to the airw'ay, is in a position, when it contracts, 
to shorten and narrow the tubes, acting in conjunction with tlie stretched 
elastic tissue, and thus assisting in Imig deflation. This movement, 
altliough it is found throughout tlie airway, is most marked in the ter- 
minal or “respiratory” part, which has an action like that of a bellows, 
as Keith has pointed out. Relaxation of the muscle, in the inspiratory 
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as the frog. Innervation, through vagus and sympathetic ^oers, 
ordinates these movements, and it is suggested that there is a reciprocal 
or “antagonistic'’ action between the bronchial musculature and that 

pSltoid i^vMt of the muscle h^ been 
capa&e of expelling heavy exudate; mdeed it is possible that gentle 
peristaltic waves are constantly movmg toward the larynx. ^ 

The very numerous drugs which have been used_ experimentally 
upon the bronchial musculature are reviewed, and then actions classi- 
fied Adrenalin, which is liberated in increased amounts m asphyma, 
has been looked upon as exerting a protective influence by inducing 

bronchodilatation. _ . , , . i. i • a‘ 

This motor system is discussed with xeiatioB. to pathologic coucl^ 

tions, as asthma and anaphylaris. The fine wisps of muscle which 
occur in the pulmonary interstitium, and which collectively form a 
tissue of motor significance, are described. In all, 492 separate articles 
are canvassed. 


Tabardillo, an American Variety of Typhus.—MoosE (J. Infect. 
Dis., 1929, 44, 186) presents evidence which would make it appear that 
tabardillo, or Mexican typhus, is a disease between typhus and Rocky 
Mountain spotted fever, all three of them being closely related but 
not one and the same. His reason for this belief is based largely upon 
the result of the injection of material from infected animals into other 
animals. The animals developed scrotal lesions which the author 
believes are pathognomonic of tabardillo in guinea pigs. This finding 
was not observed if the guinea pigs were injected in New York with the 
blood of patients suffering from mild typhus fever, Brill’s disease. 


The Identity of So-called Agranulocytic Angina. Report. of a Case.— 
Before pr^enting their case, Rose and Houser {Arch. Int. Med., 1929, 
43, 533) discuss the literature and the cases that have been reported of 
Schultz’s syndrome. They then give in detail the case history, with a 
full_ etiologlc report. They found that “the lesions common to the 
various organs were small patches of necrosis without cellular reactions. 
There was widespread necrosis of the walls and a complete absence of tlie 
leukocytes even in the bone marrow. Areas of inflammatory edema 
were found, especially in the upper respiratory tract and skin.” The 
authors do not believe that agranulocytosis is a specific disease entity 
because: (1) Marked leukopenia occurs at times in overwhelming 
infections; (2) the multiplicity and variety of necrotic foci are against 
the specificity of the angina, while a similar type of necrotic angina 
occurs in many blood dyscrasias; (3) the disease occurs in both sexes 
with wide variations in age incidence; (4) a variety of organisms have 
been recovered from the blood stream and local lesions; (5) nothing has 
been reported as to the epidemicity of the condition; (6) signS? 
organic lesions have not been found; (7) the disease has not been repro- 
duced expeumentally. They suggest the substitution of a more general . 
descriptive term for the present one, giving as examples “sSsfs wS 
granulocytopenia” or “agranulocytic infection.” ^ 
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Embryologic Origin of Club-foot. — Bohm (J. Bone and Joint Surg., 
1929, 11, 229) state that Bessel-Hagen, the author of the greatest mono- 
graph on club-foot advanced the theory that during its embryonic 
development, the foot passed through no stage of so-called “physiologic 
club-foot.” This belief was endorsed by other investigators and taught 
authoritatively by Hoffa, but it is untenable. On the contrary, if the 
deformities of the foot which have been designated collectively as con- 
genital “club-foot” are analyzed into their three chief components, 
plantar flexion, adduction and supination — one discovers some of these 
in all of the stages of early embryonic development. All of the clinical 
manifestations substantiate the conclusion that congenital club-foot is 
not the result of a mechanical incident, but of a maldevelopment which 
can be traced back to more deeply lying biologic causes. The author 
comes therefore to the same conclusion that was reached after the 
embryologic-anatomic study. The best explanation for the great major- 
ity of cases of congenital club-foot is the theory of primary endogenous 
disturbance of the embryo— an arrest of development. 


The Remote Results of Gastrectomy. — Gobdon-Taylor and Dodds 
(Brit. J. Surg., 1929, 16, 641) claim that in 52 cases of gastrectomy, no 
serious alimentary or metabolic upset was found. In 44 per cent of the 
series a definite anemia was present, but this was discovered through 
laboratory examinations and was not associated with any symptoms. 
The anemia does not resemble the pernicious type and no evidence of 
the occurrence of pernicious anemia can be found in any of the cases. 
Hydrochloric acid was found in 20 per cent of the series. Fibrin was 
present in 50 per cent of the feces and there was a general tendency to 
an increase in the fecal fat. Some increase of the intestinal flora was 
found, but vdthout increase in any specific type of organism. Cases with 
a rapid emptying time of the stomach showed a sudden drop in the 
specific gravity of the urine following the test meal. The importance of 
the pyloric control of water absorption is hereby demonstrated. An 
increase in the blood cholesterol and uric acid were the only abnormali- 
ties found in the chemical examination of the blood. The bearing of 
these results on the theoretical considerations of gastrectomy are dis- 
cussed. 


The History of the Human Foot and its Bearing on Orthopedic 
Practice. — Keith (J. Bone and Joint Surg., 1929, 11, 10) writes that 
it is accepted as proved that the human foot has been evolved from 
one which was prehensile. The condition found in the foot of the 
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rliimninzee is regarded as the nearest representative of the primitive 
form^from which the feet of man, gorilla and orang have been evolved; 
that it is function rather than form which has to be studied if we are 
to trace aright the sequence of changes which has culminated in the 
human foot; that the arch of the human foot is safeguarded and main- 
tained by the reflex postural action of muscles, ligaments being merely 
second-line defenses; that flatfoot results from a defect m this defense. 
The evolution of the various muscles concerned in maintaining me 
posture of the human foot, the tibialis anticus and tibialis _ posticus 
peroneus longus and peroneus brevis and peroneus tertius,^ is traced 
from their state in the prehensile foot of apes to their action in the 
static foot of man. It is shoivn how the grasping muscles— the flexor 
longus digitorum, flexor longus hallucis, flexor brevis digitorum^ 
become subservient to the static needs of the human foot. ^ The chief 
changes that have transformed a prehensile into a plantigrade foot 
are those of growth— a retrocession of ^owth affecting the external or 
plantar limb of the prehensile foot with a progressive growth in its 
hallucial limb. It is inferred that it was weight of body which com- 
pelled man’s anthropoid ancestry to assume terrestrial habits of life 
and that man is the descendant not of a pigmy anthropoid, but one of 
massive body. 


THERAPEUTICS 


UNDER THE CHARGE OF 

CARY EGGLESTON, M.D., 

ASSISTANT PROFESSOR OF CLINICAE MEDICINE, CORNELE UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY, 

AND 

SOMA WEISS, M.D., 

ASSISTANT PROFESSOR OP MEDICINE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASS. 


On the Vasodilator Action of Small Doses of lodin and Bromin.— 
Clinical experience alone constitutes the basis for the use of iodin in 
certain forms of arteriosclerosis and on this there is definite divergence 
ot opinion as to its value as a vasodilator. Experimental studies by 
many investigators have failed to reveal any certain evidence of the 
supposed dilator action. Now H. Guggenheimer and Irvin Fisher 
(DeM. med. Wchmelir 1928, 54, 1959) report briefly the results 

employing very weak concentrations of 
did for perfusion, and also for adimnistration to the intact animal as 

apoLfwith perfused heart that vasodilation first 

ppears vitli concentration of sodium lodid of 1 to 100,000 or less As 

he concentration is reduced the vasodilator action increases until a 
of about 1 to 5,000,000 ia reacbed. At the higSfutlS, 
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A'asodilator action is optimal. The action even in the perfusion experi- 
ments is comparatively slow in development requiring from ten to 
fifteen minutes before it appears. Cardiac contraction is diminished 
by iodin and the diminution increases as the concentration of drug 
rises. Organic preparations of iodin react precisely as do the inorganic 
salts. Essentially identical results are obtained with perfused vessels. 
Slow and progressive fall is also produced in nonnarcotized animals 
by minute doses; thus the blood pressure is significantly reduced in 
rabbits after the intravenous administration of a dose of 0.2 mg. of 
sodium iodid, the reduction appearing in about fifteen minutes. Sig- 
nificantl}'^ larger doses than this, on the other hand, are without effect 
upon the blood pressure unless they are large enough to depress the 
heart. The results from the use of bromin salts are nearly identical 
with those of iodin, the effective concentrations lying between 1 to 
50,000 and 1 to 4,000,000. The exact mechanism responsible for these 
actions is not known. Applying the results of these experiments to 
man the authors call attention to the fact that the normal concentra- 
tions of iodin in human blood lies between 1 to 8 and 1 to 12 million. 
This concentration can be raised in man to one effective in producing 
vasodilation by the administration of a dose of 5 mg. of potassium 
iodid. Since the increase in blood iodin resulting from this minute 
dose lasts only a few hours sufficient vasodilation is best maintained 
by a repetition of the dose three times per day. Although iodin and 
bromin both act in the same manner, a combination of the two is more 
effective than is either alone. The authors, therefore, recommend the 
use of 5 mg. of potassium iodid plus 5 mg. of potassium bromide 
three times a day in simple aqueous solution. They find this corubina- 
tion particularly effective in cases of mild grades of arteriosclerosis and 
in patients with hyperpiesia. Small doses of certain hypnotics such 
as chloral hydrate enhance the vasodilator action of the iodids and the 
bromids. Hence in more resistant cases they recommend the addition 
of 0.25 gm. of chloral hydrate to each dose of the foregoing iodid and 
bromide mixture. They find these combinations are effective in properly 
chosen cases which comprise chiefly the less advanced stages of arterio- 
sclerosis and of hypertension. In severe cases of arteriosclerosis with 
cachexia and in well-developed cases of arteriosclerotic contracted 
kidney the reactiAuty of the vessels is lost so that no effects can be 
expected from this form of treatment. Owing to its slight depressant 
action upon the heart they regard it as contraindicated in cases with 
evidences of cardiac failure. 


Spleen Feeding in Joint Tuberculosis.— On the basis of the accumu- 
lated knowledge concerning the biologic effects of the feeding of 
spleen substance Oxto Fliegel (Deutsche med. Wchnschr., 1928, 64, 
2053) treated a series of 15 patients with long-standing resistant 
tuberculosis by the administration of small quantities of very lightly 
cooked calves’ spleen. He continued quantities of 5 - to 1 gram of spleen 
daily for consecutive periods of four weeks, then intermitted for periods 
of two weeks. These small doses were employed in order to avoid the 
danger of the production of anemia. Within as short a time as two 
weeks after the beginning of such treatment he observed reduction in 


THEBAPEUTICS 


281 


t of secretion from the open lesions and assumption 

oTimich more healthy appearance of tuberculous ulcers and the deyelop- 
iTofteh, healthy ^anulation tissue. Local swelling diminished, 

nain and local tenderness of the joints disappeared and the patiente 
general condition was improved along with frequent gam m weight. 
Of 15 patients so treated for periods of time varying from three to 
months 8 showed very marked improvement both m their local lesions 
Sin ^n^^ state of health. Five of the 15 patients showed 
complete local healing. Almost all of these patients had previously 
undergone all of the usual methods of treatment and were selected for 
the test because of the proved difficulty in securing favorable response. 
Fliegel feels that the number of cases is too small to justify conclusions 
but that the results are sufficiently favorable to warrant an extended 
investigation of the value of spleen feeding as a supplement to the usual 
methods of treat;ing joint tuberculosis. 


A New Method oi Sterilizing the Bile Passages in Cholangitis and 
Other Conditions.— Acting Upon the well-known fact that rapid changes 
in the reaction of the medium are capable of destroying, or of inhibiting 
the growth of certain bacteria as, for example, in the alkali treatment 
of pyelitis, K. Beckmann (Miincfeener med. Wchnschr., 1928, 75, 204:2) _ 
applies similar methods in the treatment of cholangitis and in carriers 
of badllm paratyphosus. Experiments on man and animals carried 
out by him and others show the possibility of markedly increasing the 
alkalinity of the bile by the administration through a duodenal tube of 
50 cc. of a 5 per cent sodium carbonate solution or of intestinal capsules 
containing 0.5 gm. of sodium carbonate. Where the capsules are used 
five are given three times a day, or in the case of the solution 3 doses 
per day are administered. The treatment in either case is continued for 
periods of three or four consecutive days. With this treatment two 
carriers of paratyphoid B were promptly sterilized of their organisms 
and 1 patient recently recovered from paratyphoid B infection was 
similarly freed of his bacilli. Two patients with cholangitis and chole- 
cystitis due to the proteus bacillus and one each due to streptococci 
and Bacillus coli were freed of their bacteria as well as promptly relieved 
of their symptoms. Although the cases so far studied are few in number 
the author believes the results justify further use of this procedure. 


Status of Lead Therapy in Malignant Disease. — B eei, 
(Ant. Med. J., 1929, i, 431) advocates that in addition to the beneficial 
etiect ot lead when used alone in the treatment of cancer, an aggregate 
ettect is secured when lead and Roentgen rays, and lead and radium are 
applied within a short time of one another. In selecting patients for 
treatment with lead, involvement of the liver and kidneys as well as 
severe myocardial insufficiency, and serious anemia contraindicate the 

™ condition, with a 

S *ould be ?elaaveirsmal 
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and in a few cases intraarterially. Intramuscular injections Avere 
employed rarely, and ionization Avith lead of malignant ulcers Avas also 
practised. The failure to obserA'c beneficial effects by some inA’cstiga- 
tors is due to the fact that they considered 0013^^ absolute cures or 
failures. MoreoA^er, the patients AA’ere so ill that treatment could not 
be completed, or the treatment was so conducted tliat the patient died 
as a result of it. Bell emphasizes that “arrest and allcAnation of tlie 
disease must equallj’^ be taken into account.” He claims “65 successes 
out of 303 cases treated — tliat is 21.5 per cent of successful results.” 
The author also belicA’^es tliat if tlie cases are carefullj’- selected and the 
treatment aa^cII carried out the method tested has A'ast possibilities. 


Tonsillectomy -with Diathermy.— Aron {Klin. Wchuschr., 1929, 8, 
167) calls attention to the dangers of hemorrhage folloAving tonsil- 
lectomj" as well as to the difficulties introduced into .the operation bj" 
fairlj'^ free bleeding and recommends tlie use of the cold cauter.y in 
order to obAuate tliese difficulties. He saj's that no otlier method giA’^es 
such ideal control of bleeding during and following operation. The 
tonsil is dissected out of its fossa in tlie usual manner but instead of 
emplojdng scissors, a knife or a sharp elcA'ator, the flat tip of the cold 
cauter.y is used. The only disadA’^antage of this method seems to lie in 
tlie relatiA’^el}’^ triAual fact that after operation the local reaction in the 
wound is somewhat greater tlian that following the ordinar^-^ metliod of 
dissection. 
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The Prognosis of Tuberculosis in Infants.— Gasul {Am. J. Dis. 
Child., 1929, 37, 909) studied 404 tuberculous infants, A^arjdng in age 
from four months to two and a half years. These were followed for a 
period of from one to eight j^ears. Wflien first examined 221 of the 404 
shoAA’ed onlj^ a positive tuberculin reaction, 121 shoAved hilum tuber- 
culosis, 15 shoAved scrofuloderma, 5 shoAved papulonecrotic tuberculids, 
11 shoAved a spina A'entosa, 6 showed a tuberculous pleuritis, 8 shoAved 
an epituberculosis and 2 shoAA'ed an erythema nodosum. There AA’ere 
fifteen deaths in 404 cases or a mortality rate of 3.71 per cent. Twenty- 
nine of the 404 infants Avere infected during the first six months of life. 
There Avere fiA’e deaths in the 29 cases, or a mortality rate of 17.2 per 
cent. Seventy-three of the 404 infants became infected with tubercu- 
losis during the second half of the first j’ear of life. There were Aa’c 
deaths or a mortality rate of 6.84 per cent. ScA’enty-scA’en of the 404 
infants became infected diu-ing the first half of tlie second j’ear. There 
Avere five deaths or a mortality rate of 6.49 per cent. None of the 
infants aaIio had been infected after the first half of the second .vear 
died. The fluoroscopic and roentgenologic obserA’ations showed either 
a Ghon tubercle or calcified hilum glands in a certain percentage of all 
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natients who were followed up for a varying period of years ; from seven 
to eieht years, 95.5 per cent; from five to seven yeap, 90.5 per cen , 
from^five^to six years, 66.6 per cent; from four , to five years, 71 per 
cZ, from three to fom years, 61.8 per cent; from two to three years 
56 per cent; in only 16 per cent of the patients who were followed for 
L or two years. The location of the Ghon tubercle according to the 
lobes were as follows: lower lobe of the right i™g 33 Per cent, lowei 
lobe of the left lung, 20.75 per cent; upper lobe of the right lung, 19.85 
per cent; upper lobe of the left lung, 14.15 per cent, and middle lobe 
o( the right lung, 12.26 per cent. The resistance of the infant to a tuber- 
culous infection, even during the first six months of hfe, is high. An 
infant with a positive tuberculin reaction or even with definitely recog- 
nizable lesion, with the exception of tuberculous meningitis, miliary 
tuberculosis and ulcerative caseous pulmonary tuberculosis, should 
not be given a poor prognosis. 


The Importance of Indicanuria, Fat and Schmidt Fermentation Test 
in the Practice of Pediatrics. — Freeman, Miller and Freeman {Arch. 
Fed., 1929, 46, 269) found that the Obermayer test for indican, the 
Freeman and Miller test for fecal fat and the Schmidt fermentation 
test are sufficiently accurate and simple to be used in office routine. 
These tests indicate the character of the food that is the source of trouble 
and also serve as an excellent control of the results of treatment. Nor- 
mal children show infrequent indicanuria, fecal fat under 6.5_per cent, 
and fermentation tests producing less than 4 cc. Children with symp- 
toms of abnormal alimentation practically always show either an indi- 
canuria, an excess of stool fat, or fermentation by the Schmidt test, and 
in some cases all three of these. In office practice 80 per cent of the 
examinations in children with symptoms showed carbohydrate excess; 
60 per cent protein excess; and 33 per cent fat excess. Dietary restric- 
tions of these cases in accordance with the laboratory findings usually 
resulted in improvement in the condition of the children, and in the 
reduction of the abnormalities in the feces and urine. 


Should Whole Wheat Products Displace the Refined Products?— 
Levine {Arch. Fed., 1929, 46, 281) claims that the nutritional deficien- 
cies of refined wheat can be overcome by the greater use of supplemen- 
tary foods. The use of supplementary foods is not being put into prac- 
tice owing to the costliness of the food necessary to make good the 
deficiencies of refined wheat flour. The lower the family income the 
greater is the tendency to use in relatively larger proportions the cheaper 
loods like wheat and other cereals. In families with small incomes, 
rehned wheat constitutes more than 25 per cent of the total caloric 
intake and more than 38 per cent of the total protein intake. The other 
oods entering into the diet do not have sufficient supplementary values 
and are apt to be poor in some of the essential elements of nutrition 
® Children in such families naturally suffer from 

likeK tr! S who need supplementation most are least 

nrni \ advantages, it is important that the type of wheat 

thel-Tctors tonf '''' of fho diet should carry all of 

nokiSS.! The preponderance of those who have 

nl « ^ ^ deficiencies of refined flour is overwhelming. There 

laiiy who arc aware of the deficiencies, but do not know how to 
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overcome these deficiencies. Supplementation is not practiced widely 
not for economic reasons but for lack of knowledge. The substitution of 
whole wheat for the refined product would tend to enhance the nutri- 
tional quality of our diet by increasing the intake of iron, of undi- 
gestible residue and of several vitamins such as the fat-soluble E and the 
two water-soluble ^^tamins, the antiberiberi vitamin and the anti- 
pellagra vitamin. The distinctive nutritional value of a cereal is its 
high residue content, its high mineral content, its high iron content, 
its richness in the antisterility vitamin and in the antiberiberi vitamin 
and its relatively fair supply of the antipellagra vitamin. Those who 
recommend a cereal in the diets of their patients should be well aware 
of the fact that in advising the use of white wheat they are irnging the 
the use of a type of food tliat has none of the distinctive nutritional 
qualities of the cereal, but which is merely a mixture of starch and infe- 
rior protein. 


Paroxysmal Hemoglobinuria.— Puris (Am. J. Dis. Child., 1929, 37, 
1027) states that so-called paroxysmal hemoglobinuria, especially the 
type caused by chilling, is not really paroxysmal in character. The 
term is a misnomer, as the condition can always be produced under 
certain weU-defined circumstances in patients subject to it. The con- 
dition apparently is due to the presence of a definite special hemolj^sin 
in the blood serum of the patient which becomes aetive at low tempera- 
tures. The underlying factor responsible for the presence of the special 
hemolysin is probably syphilis. It does not seem unreasonable, to 
suppose that toxins arising from other infections may be capable of 
bringing about this condition. The Wassermann reaction, observed 
in the great majority of these cases, may not be due to syphilis, but 
may be due to the changed conditions of the blood serum. Some of the 
phenomena observed during the attacks of paroxysmal hemoglobinuria 
have been ascribed to anaphylactic shock. This is not incompatible 
with the presence of a special hemolysin in the blood serum. This 
view is not endorsed by the majority of observei*s. The only treatment 
that gives any favorable results is antisyphilitic, but this is frequently 
unsuccessful as in the case incorporated in this report. The laboratory 
data in a typical case in a child conform very nearly to the described 
type. 

The Incubation Period of Poliomyelitis. — Aycock and Luther (J. 
Prevent. Med., 1929, 3, 103) collected data bearing on the incubation 
period of poliomyelitis from various sources such as milk-borne infec- 
tions; cases following tonsillectomy; isolated groups of cases in the same 
locality where contact could not be traced; cases in which a single 
known contact occurred; certain instances of multiple cases in families 
in which the individuals had separated before onset of the disease; 
and an analysis of all the cases that occurred in 1928 in Massachusetts, 
with knovm contact, in which there was an interval of separation prior 
to onset. In all cases in which the time of exposure can be set within 
narrow limits, the apparent incubation period falls within a period of 
from six to twenty days. In all cases in which the last exposure occurred 
less than six days previous to the onset of .the secondary case, tlie dura- 
tion of exposure is such that the incubation period could likewise have 
fallen within these limits. In none of the observations reported was the 
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incubation period necessarily shorter than six days. In some of these 
observations there is evidence that the infectious period of the dise^e 
may extend from the fourteenth day preceding the onset of symptoms 
to at least the fifth day of the disease. The incubation permd observed 
in experimental disease in monkeys following the incubation of fully 
active virus was most often six or seven days, but vanned from four to 
fourteen days. Longer periods of incubation were observed following 
inoculations of modified virus. 


The Basal Metabolism of Children of Abnormal Weight.— Topper 
and Mtjlier (J. Am. Med. Assn., 1929, 92, 1903) studied the basal 
metabolism of 70 overweight but otherwise normal children. They' 
found that the majority of these children showed a normal basal metab- 
olic rate, the general tendency being toward the high normal rate. 
Twenty-nine per .cent showed a basal metabolic rate above -klO 
per cent. Most of these patients with an abnormally high metabolism 
were between the ages of twelve and fourteen years, the pubertic period. 
In these cases of a markedly increased basal metabolic rate, there was a 
greater proportion of girls than of boys. The boys showed this increase 
of basal metabolism at a somewhat later age than the girls. A certain 
percentage of the increased metabolic rate in overweight children may 
be accounted for in part by overfeeding. During the period of puberty 
many significant changes take place in the child. There is an increase 
in growth, an increased activity of the endocrine glands and the begin- 
ning of sexual life. All of these influence the basal metabolism of the 
child. The authors believe that there may be a temporary dysfunction 
of the thyroid gland at this period, which may be manifested by no 
other sign than the increased basal metabolic rate. If there is an asso- 
ciation between prepuberty and an increased basal metabolic rate, the 
fact that this period occurs somewhat earlier in girls than in boys might 
account for the greater proportion of girls in this series than boys, 
showing a marked increase in basal metabolic rate. 
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for Hebra’s prurigo, while for the latter he substitutes asthma-eczema to 
describe the condition often referred to as Besnier’s prurigo or Rost’s 
“spatexudatives eczematoid.” The work is concerned mainly witli the 
association of asthma-eczema with asthma and ichthyosis, and recounts 
the evidence in support of their common etiology, heredity and reactions. 
The author quotes a number of investigators who consistently found a 
high rate of association among these allergic conditions. In support of a 
common etiologic factor, a case is given in which sugar was the cause of 
both the eczema and asthma. The Storm test (extract of scales from 
the scalp in cases of seborrhea, tested on skins of patients), ga-\'e 100 
per cent positive reactions in asthma-eczema as against low results in 
ordinary eczema and seborrheic dermatitis. The high figure is inter- 
preted as conclusive of an allergic diathesis. Keller and Marchionini 
found that all cases that gave a positive Storm reaction have in addition 
a diminished power of fixing salicylic acid in the blood similar to tliat 
occurring in asthma. Further evidence of close relationship is the 
occurrence of an eosinophilia in the blood in eczema, asthma and 
prurigo in the lungs in asthmatics, and in the skin in eczema and 
prurigo. The author suggests that the explanation for the occurrence of 
asthma and eczema in alternation is a temporary desensitization in the 
lung or skin following a reaction in that organ so that furtlier reaction 
is inhibited. In view of the evidence in favor of a close relationship, 
the writer points out the surprising thing is not that eczema and asthma 
may occur in the same patient but that they are not more often 
associated. 


Clinical Aspects of Allergy in Dermatology. — Klauder (Arch. Derm, 
and Syph., 1929, 19, 198) limits the meaning of allergy to hypersensi- 
tiveness which in the words of Zinsser is that state in which an indi- 
vidual reacts specifically to contact with a given substance, developing 
symptoms which are absent upon similar contact in a normal individual 
of the same species. Clinical phases of hypersensitiveness may be 
separated into two groups; a group of specific causative sensitization, 
-and a group in which the sensitizing substances are not the cause of 
the patient’s symptoms. He furtlier postulates a “conclusive” hyper- 
sensitivity (bacterial sensitization, and specific sensitization ranging 
from cutaneous to somatic groups) and an “inconclusive” hypersensi- 
tivity (nonspecific positive cutaneous tests in conditions of atopy and 
the e.xudative diathesis of Czerny and Besnier). Cutaneous hjqier- 
sensitiveness is manifested by the occurrence of a dermatitis indis- 
tinguishable from eczema or by a pruritus attributed to a minimum 
of exposure or to a slight degree of hypersensitiveness. The mucous 
membranes are exempt. It is not believed that cutaneous hypersensi- 
tiveness exists at birth. Frequent e.xposure to the exciting substance 
may be necessary before a frank idiosyncrasy is developed. Certain 
patients have cutaneous as well as constitutional reactions. This group 
includes serum sickness, anaphj’lactic shock, and .skin conditions asso- 
ciated with asthma and hay fever. The causes include animal proteins, 
foodstuffs, pollens, and drugs. Somatic hj'persensitivcness is a phase 
of allergy in which urticaria or angioneurotic edema develops prin- 
cipally after the ingestion of a food substance. Eczema is an uncommon 
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urticaria presents an additional obscure problem; and tbe_ performance 
S cutaneous tests gives but little aid. The allergic o ten 

• indicated by the history and symptoms. HyP^’'sensitiyeness has prob 
ably been overemphasized as a cause of chronic urticaria. The author 
believes the psychogenic and reflex nervous causes are of equal impor- 
tance The allergic state in general is one in which the patient is always 
hypersensitive to one and usually to a number of protein and non- 
protein substances. The mechanism of defense, possessed by normal 
persons, is absent and its absence leads to the state of^ sensitivity. 
The symptomatology, once the state is established, appears independent 
of the presence or absence of the sensitizing substances. This syndrome 
has much in common with vagotonia as described by Eppinger and 
Hess. Certain cases are indistinguishable from a disturbed^ vagotonic 
balance and often respond clinically to the same drugs, that is, atropin, 
epinephrin, and calcium. The author quotes Haxthausen s .series of 
200 patients with skin diseases in which cutaneous tests were done, 
and in which deletion of the offending substance yielded no appreciable 
change. These tests are of most value in cases presenting the features 
of strict cutaneous hypersensitiveness, that is, dermatitis and pruritus. 

The Role of Idiosyncrasy and Allergy in Dermatology. — In addition 
to tuberculid and trichophytid, Bloch {Arch. Derm, and Syph., 1929, 
19, 175) applies the word allergic to a separate group of skin diseases, 
namely eczema, drug eruptions, urticaria, Quincke’s edema and to 
other diseases such as serum sickness, asthma and hay fever. The 
author states that the essence of allergy consists in the ability of the 
living cell to react to the stimulus of foreign substances (antigens) 
with the production of specific cellular antibodies. The contact of the 
antigen wilb its specific cellular fixed antibody causes a disturbance 
of cellular life which usually results in an inflammatory reaction. The 
type and course of the allergic reaction are independent of the nature 
of the antigen and vary according to the localization of the antibody, 
that is, the reacting organ. Bloch believes the more pains one takes in 
the effort to find the cause in cases of eczema in both the history and 
the functional tests, the more exogenous factors will be found as the 
real basis for this disease. In his clinic, routine tests are made on every 
case oi acute or chronic eczema with nonprotein eczema-producing sub- 
stances including formaldehyde, mercury, turpentine, naphthalin, tinc- 
ture of arnica, primrose, adhesive plaster, iodoform, and quinin. The 
test subrtance is rubbed into the intact skin, the area covered with 
hnen and gutta percha, and the test read in twenty-four to forty-eight 
hours. A positive reaction is indicated by the appearance not on W 
redness and sweUmg but the oecurrence of papute aS”esM in 
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idiosyncrasy or hypersensitiveness, and by a concentration of the 
antigen a typical idiosyncrasy was converted into an allergy. Further 
chemical work on the active substance of primrose produced a pure 
crystalline nonnitrogenous substance which was capable in small 
amounts of exciting a widespread and violent eczema. The author 
also cites the work of W. Jadassohn on the experimental employment 
of the antigen (nonprotein) of Ascaris in relation to local idios^mcrasy 
and the antigen-antibody reaction of the Prausnitz-Kiistner type. 
Jadassohn was able to neutralize the Ascaris antigen with serum-con- 
taining antibodies in accordance with Ehrlich’s early principles laid 
down regarding toxin-antitoxin reactions. The author points out in 
conclusion the increasing importance of the exogenous factor in the 
etiology of eczema. The occurrence of an idiosyncratic disease depends 
on two factors: exposure to an antigenic substance and the capacity of 
a given organ to produce specific antibodies. 


Studies in Asthma, VI. Eczema: Its Relation to Allergy. — O’Keefe 
and Rackemann (J. Am. Med. Assn., Vd2Q, 92, 883) in classifying the 
causes of eczema mention toxic, metabolic, and allergic factors. Their 
report is concerned only with the allergic type of eczema and its rela- 
tion to the application of the theory of hypersensitiveness. They 
studied 239 cases of eczema in children and found that 56 per cent of 
infantile eczema begins during the first four months of life, and 95 per 
cent before the end of the second year. Skin tests with food and dust 
allergens were positive in 52 per cent. The cases which were compli- 
cated by asthma showed 88 per cent positive skin tests as well as a 
tendency toward multiple sensitization. In all the positively-reacting 
children, egg, wheat and milk formed the chief sensitizing foods. Elim- 
inating these foods in the sensitized patients gave improvement in 83 
per cent of the cases. Empirically removing the same foods from the 
diet of the test-negative patients gave improvement in 38 per cent. 
Dusts were found to be rare as causative factors among children. The 
duration of the cases seemed influenced by the age of onset, but the 
average was tin^enty-five months in the cured cases. A total of 84 cases 
of adult eczema was studied. The age of onset varied from infancy to 
sixty years, and the disease was very much more common in women 
(69.4 per cent). This group as a whole gave 38 per cent positive skin 
tests. Other manifestations of allergy occurred in 47 per cent of the 
cases, and in these cases positive skin tests occurred in 70 per cent. 
By means of the history and skin tests the cases were termed extrinsic, 
intrinsic, and unclassified. Extrinsic causes were found in 30 per cent 
and included foods, dusts, animals, plants, drugs and environment. A 
separate group of seven young men and women constituted an asthma- 
eczema-hay fever type of general hypersensitiveness. A small number 
of cases of intrinsic causation were relieved by nose and throat surreal 
procedmes and correction of existing medical difficulties. Unclassified 
cases of eczema formed the largest group of adult cases. Eighteen of 
these 53 patients had positive sl^ tests, while only one was relieved by 
treatment. The authors believe these positive tests were associated 
not so much with eczema as with other allergic manifestations which 
occurred in 13 of the 18 patients. 
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Safety Factor in Salpingography.— The use of iodized.oil has bec^e 
quite popular in outlining various body cavities and canals. ^ The 
gynecologists were not slow in formulating a technique for its intro- 
duction into the tubes and uterus as a preliminary to making a roent- 
genogram of these organs. The results of these injections have appar- 
ently been quite satisfactory in giving a visual record of the size, shape 
and variations from the normal and have been of special value in aiding 
tlie gynecologist to determine the exact point of obstruction in cases 
where transuterine tubal insufflation has indicated that the tubes were 
not patulous. In describing their experiences with this procedure, 
Rubin and Bendick {Am. J. Roent., 1928, 19, 348) suggest a few points 
in the technique which are worthy of notice, especially from the stand- 
point of safety. The first point which they emphasize is the advantage 
of controlling the injection under the roentgenoscope. This enables one 
to judge just how much pressure is needed and to stop the injection 
immediately if any fluid enters the peritoneal cavity. Another clever 
point which they mention is their method of controlling the pressure 
of the injection. By simply interposing a small rubber bulb between 
the thumb and the syringe piston and connecting this bulb to a manom- 
eter, it is possible to read the pressure directly. By having a radium 
dial on the manometer it can be seen in the dark roentgenoscopic room 
and so the pressure is at all times under complete control. The elasticity 
of the rubber bulb introduces a small error in reading but this is con- 
stant and unimportant. They use pressures varying from 80 to 200 mm. 
of mercury. 


Results of Surgical Treatment of Uterine Fibroids.— Jinkins (Texas 
State J. Med., 1928, 23, 735) reports the results obtained in the surgical 
toeatment of uterine fibroids at the John Sealy Hospital at Galveston, 
Texas. In the period 1920-1926 there were 245 uncomplicated cases 
treated with 2 deaths, a mortality of 0.8 per cent. During this same 
period there were 363 complicated cases treated with 17 deaths or 4.6 
per cent ^nortality. There were 518 supravaginal hysterectomies per- 
" mortality), 37 myomectomies with 

1 m A niorta ity) and 42 complete hysterectomies with 

1 deatli (2A per cent niortahty). These statistics are in accord with 
ur own experience in that they definitely show that the mortality in 
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the treatment of the uncomplicated cases is materially lower than that 
of the cases which are complicated by adnexal disease. • Jinkins believes 
however, that the mortality in the complicated group will not be so 
high in the future because he will not operate upon cases of pelvic 
inflammatory disease complicating myoma until the infection has been 
quiescent t:^vo weeks or more. At present these patients are frequently 
discharged from the hospital when Aey are strong enough and instructed 
to return in from two to six months for operation. This is a very wise 
plan to follow if the urgency of the symptoms due to the myoma will 
allow the delay and undoubtedly will reduce not only the mortality 
but the morbidity as well. The mortality of 8 per cent for the myomec- 
tomy cases seems somewhat high as compared with the mortality from 
the other tjqDes of operation. 


Treatment of Pelvic Inflammatory Disease.— For several years past 
the conservative management of pelvic inflammatory disease has been 
stressed in the literature throughout this country and we have always 
been glad to emphasize this fact because our o'vvn opinion, based on 
past experience, is in complete accord with such procedure. It is of 
interest, therefore, to note that the idea of conservative management 
is becoming popular in Germany, as evidenced by the report of Conrad 
{Zentralhl. /. Gynak.,^ 1928, 52, 2877) from the Rudolph Virchow Hospi- 
tal in Berlin. During the past five years there were 2825 cases of 
pehnc inflammatory disease treated on his service, and of these only 
373, or 13.2 per cent were operated upon with a mortality of 2.9 per 
cent. Of the cases operated upon, total hysterectomy was performed 
only 4 times with 1 death, supravaginal hysterectomy was employed 
in 71 cases with 5 deaths, while in 298 cases a conservative operation 
was performed with only 5 deaths. In the conservative group as much 
ovarian tissue as possible was saved in order to perpetuate menstrua- 
tion in the young women Avho constituted the large part of the series. 
If the radical operation had to be performed, then ovarian transplanta- 
tion was performed whenever possible, using ovarian tissue from 
another patient if necessary. These excellent results in such a large 
series of cases demonstrate the possibilities of conservatism beyond any 
reasonable doubt. 
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Otologic and Other Manifestations of a Diet Deficient in Vitamins, 
Animal Experimentation. — Tlie knowledge that various pathologic 
conditions result from certain discrepancies in food has initiated an 
era of extensive study of the factors involved. The reeent wave of 
enthusiasm concerning the caloric values of food has been supplanted 
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deficiency of vitamin D in itself was not a factor in the pioduction 
loss of hearing.” In the present report, relative to the possibility of the 
othe? vitamins and their relation to disturbances of the eaj nose and 
throat, Barlow {Arch. Otolaryngol, 1928, 8, 629) continued inves- 
tigations along similar lines, by examining sections from the bony 
capsule of rats fed on a diet deficient in fat-soluble vitaniin A, and vita- 
min B. It was found that vitamins A and B were not factors m bony 
changes in the internal ear and a diet deficient in them was ROt predis- 
posing cause of deafness. An absence of vitamin A is marked by such 
changes in the mucosa of the respiratory tract as^ edema, small-cell 
infiltration and desquamation, accompanied by rhinitis. These respir- 
atory lesions might be considered as a possible factor in the production 
of alterations in the soft tissue of the middle ear, which might become 
permanent. 


Vasomotor Affections of the Internal Ear.— Vasomotor disturbances 
may be considered as among the most pathognomonic and the most 
important in affections of the internal ear. These vasomotor troubles 
depend directly on the sympathetic system. After experimentation 
relative to the action of the sympathetic (pericarotid sympathectomy 
and injections of vasomotor drugs), as well as to the effect of circula- 
tory disturbances (arterial compression and peripheral vasodilatation), 
on the labyrinth, Portmann (J. Laryngol, and Otol 1928, 43, 860) dis- 
cusses some of the vasomotor affections of the internal ear. He calls 
attention to Lermoyez’s syndrome, originally interpreted as angio- 
spasm of the anterior labyrinth and encountered in a patient with 
Raynaud’s disease, whereby the slow stenosis of the internal auditory 
artery caused deafness which was relieved by the sudden cessation of 
the spasm and the consequent rush of blood, which, in turn, gave rise 
to tinnitus and vertigo. In commenting upon Lermoyez’s syndrome 
as “vertigo that makes one hear,” Portmann contrasts it with Meniere’s 
disease, in which the phenomena are the same but appear in the reverse 
order, namely, good hearing, sudden vertigo, sudden deafness and slow 
recovery. Following a thorough resume of our knowledge concerning 
the pathogeny of Meniere’s disease, the author states that “whatever 
may be the internal mechanisni of production of vertigo of aural origin 
It seems to be, in Meniere’s disease, closely connected with the vaso- 
motor phenomena, and hence with the sympathetic equilibrium ” In 
the angiospasmodic syndrome of the labyrinth are included: tinnitus, 
deafness, v^tibular hyperexatability and sympathetic hypertonia. He 
concludes that the most important causes susceptible of acting on this 

S” '^^.‘^o'^bjedly the action of. the nervous system 

and the action of the endocrine glands, above all the hormone of the 
suprarenal gknd—a^enahn;” and asks the question: “Is the hyper- 
•tomcity of ^e arterial coat m the spasm due to. the hyperactivity of 
tlxe sympathetic or to a hyperfunction of the suprarenal?” 
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Bone Pathology and its Relation to the Problem of Otosclerosis. 
— Applying the idea, that in general the contested questions of bone 
pathology are also those of normal bone histology, to the pathology of 
the bony capsule of the inner ear and consequently to the problem of 
otosclerosis, and believing that research into the etiology of otosclerosis 
requires a knowledge of the final construction and development of the 
bony capsule, Weber (Ann. Oiol. Rhinol. LarngoL, 1928, 37, 1232) 
states that as far as is known this development, in all probability, fol- 
lows the general principles of bone formation. After an extensive 
review of the general principles of normal and abnormal bone formation 
and of the normal growth of the osseous capsule of the labyrintli, the 
author follows Lange in indicating that in the focal lesion of otosclerosis 
one may note an intermingling of fibrous and lamellar bone and an 
absence of interglobular spaces. Weber says that the primary process 
of the disease is, in all probability, one of resorption, which proceeds 
slowly toward the periosteal bone. However, he remarlcs that since 
otosclerosis is not merely a problem of pathology, the solution of tlie 
problem, as Fraser and Pritchett have repeatedly pointed out, necessi- 
tates the close cooperation of all the specialists concerned. 


Interested in the same subject, — “The Pathology of Otosclerosis.” 
— Mater (J. Laryngol. and OtoL, 1928, 43, 843) concludes that areas 
of otosclerosis are to be regarded as. hyperplasias — a view based not 
only on the histologic appearance of the foci, but also on their multi- 
plicity, their typical and symmetrical localization, the presence of tiny 
islands of atypical tissue ’(constituting points of origin in these areas), 
the condition of hyperplasia of the temporal bone generally, the appear- 
ance clinically of congenital features, £he coincidence with blue sclero- 
tics and osteopsathyrosis, Paget’s disease, and neurofibroma of N. VIII, 
and last, the hereditary factor. 

Retrophar 3 mgeal Abscess. — Barlow (Ann. OtoL, Rhinol. and Laryn- 
gol., 1929, 38, 205) in commenting upon the relative frequency of retro- 
pharyngeal abscess in early childhood, quotes Babbitt as stating that 
while the associated pathologic condition offers little complexity, tlie 
failure to recognize its existence not uncommonly leads to serious and 
even fatal consequences. Believing that retropharyngeal abscess is 
most likely due to extension or invasion from upper respiratory infec- 
tion, he recognizes suppurative retropharyngeal lymphadenitis from 
sinusitis and tonsillitis as a potential etiologic factor. The symptoms 
are those of pharyngeal or postnasal obstruction — such as dyspnea, 
dysphagia, pain in throat, earache, and a brassy quality to the voice or 
cry. Objectively, the patients look ill, breathe with their mouths open 
and often have a miilateral cervical adenitis. The pharyngeal wall 
usually is swollen and bulging. Palpation is a most valuable diagnostic 
procedure. The treatment is surgical, and consists of a longitudinal 
incision — great care being exercised to prevent aspiration of the evac- 
uated pus. 

. Laryngeal Cancer: Early Diagnosis and Treatment. — In a compre- 
hensive contribution concerning tlie symptoms, clinical findings, diiig- 
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nosis prognosis and treatment of laryngeal cancer, Mackenk (Arch 
Otolanmaol. 1929, 9, 237) states that malignant , disease of the larynx 
constitetes 5 per cent of all (primary) malignant tumors; that 98 per 
cent are carcinomata and 2 per cent are sarcomata; and that of the 
carcinomata, 96 per cent are squamous cell and extremely malignant. 
From a surgical and prognostic standpoint, the exact location and exteqt 
of the cancer (extrinsic, intrinsic or borderline intrinsic) are of great 
importance. In 90 per cent of the cases, intrinsic cancer gives immed- 
iate notice of its presence in a hoarse or altered voice. In no other 
situation in the body does cancer give such early or such eaply recog- 
nizable warning of its presence.’^ The data for diffe^ntiatmg the 
triad— cancer, syphilis and tuberculosis— are detailed. The treatment 
is surgical. “Sujgical measures, applied early, give better results in 
cancer of the larynx than in cancer in any other part of the body.” In 
the author’s experience, “radium has been an utter failure for treatment 
in cases of squamous-cell laryngeal cancer (i. e., in 96 per cent of laryn- 
geal cancers). Its false promise is luring thousands beyond the aid of 
surgical procedures. In over 700 cases studied, 80 per cent of the cancers 
were intrinsic and curable in their inception; and 230 patients were 
treated surgically with a surgical death rate of under 3 per cent. Recur- 
rences in incipient intrinsic cancer occurred in 3 per cent of the patients 
after laryngectomy and in 35 per cent after thyrotoniy. In extrinsic 
cancer, recurrences occurred in'almost 100 per cent.” In conclusion, 
Mackenty says: “If the public mind could be oriented on one fact — 
that progressive hoarseness is a danger signal — and if the medical pro- 
fession would urge a thorough aiid competent investigation of "this 
danger signal; if the entire truth were told about radium, and if the 
laryngologist would heed the dictates of general surgical measures in the 
treatment of persons with cancer, i. e., radical removal, laryngologists 
would be doing their honest best with their allotted 5 per cent share of 
patients with this dire disease and would eradicate to a large extent the 
unspeakable misery attendant on uncontrolled laryngeal cancer.” 

Response of Vestibular Apparatus to Drugs.—, “Otolaryngologists 
have long felt more or less helpless in relieving vertigo originating in 
the vestibular organ. A considerable number of drugs have been 
employed by various men at various times. None have been effective 
to any satisfactory degree.” Regarding the vestibular nerve as one of 
special sense, Ross and Pish (Ann. OtoL, Rhinol. and Laryngol, 1929, 
38, 176) conducted a senes of tests of the action of certain drugs on the 
canine vestibular function— in order to determine the effects of. the 
drugs on the response of Ae vestibular apparatus to stimulation, as 
elicited by rotating the animal at a constant rate of about thirty-five 
turns per nunute for fifteen seconds. It was found that of the six drugs 
employe J three of them-sodium nitrite, cocain and pilocarpin- 
decreased the response;, and that the other three-epinep£-in m^cotin 
and atropin-had no effect. Frdm the known action Ke SS 

obtained under the conditions of the 
experiments, the authors believe: that the drugs decreasine the rp<;nnn< 5 e 

o v^tAular stimulation did so, not as a result E 

tat ta reason of tire general depression due to the proLSg do?er,rf 
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tlie drugs; and tlnit neither the thoracolumbar sympathetic ganglions 
or the craniosacral sympathetic system are involved in the nystagmus 
response to vestibular stimulation. 


Laryngo-rhinology and General Medicine.— In the Semon Lecture of 
1928j Hajek {J. Laryngol. and Otol., 1929, 44, 3 and Laryngoscope, 
1929, 39, 75) after reviewing tlie development of laryngo-rhinology, dis- 
cusses the relative merits of such diagnostic procedures as histologic, 
serologic and radiologic examinations and illustrates various points by 
means of personal clinical experiences. Following a consideration of 
tlie very important connections between laryngo-rhinology and internal 
medicine and surgery, the autlior concludes that: “The specialty of 
laryngo-rhinology is only conceivable as a useful department in tlie 
whole general field of medicine. It will not suffice that young physicians 
should dedicate tliemselves to laryngo-rhinology immediately or soon 
after the completion of their studies. Particularly impracticable is this 
method for those who are determined to enter upon an academic career 
and to busy themselves as teachers in the province of medicine. Post- 
graduate education lasting for years in most of the departments of 
general medicine and surgery, and a practical knowledge of histology, 
hematology and roentgenology, are absolutely requisite as a basis. 

“We must first be good doctors; only then can we practically and 
scientifically further develop a specialty, laryngo-rhinology included. 
In no other way, for a house is not built from the gables toward the 
foundation stone, but reversed, and the tree bears fruit only when it is 
fully developed. 

“Let us, therefore, cherish and protect most carefully the tree of 
general medicine, so that the fruit of the special department may grow 
so much the riper and more perfect.” ‘ 


Otitis Media and Allergy.— Lewis {Ann. Otol, Rhinol and Laryngol 
1929, 38, 185) states that he has encountered 6 cases of acute otitis 
media which strongly suggested an allergic basis of the inflammatory 
reaction and presents the clinical data of tlie 2 cases giving a history 
of allergic manifestations in their progenitors. In discussing allergy 
in general, he says that “ abnormal tissue reactions ” may be subdivided 
into: (1) allergy — alwaj^s inherited and of protein etiology; (2) ana- 
phylaxis — always acquired and of protein etiology; and (3) altered 
reactivity — always acquired and of nonprotein etiology. Attention is 
directed to the altering influences of adrenalin, iodin and ephedrin on 
these “abnormal tissue reactions;” and from the knowledge of the 
action of adrenalin and iodin it is suggested that the endocrine system 
may participate in the alterations of allergic reactions. Lewis concludes 
tliat “there are certain characteristics of so-called ‘acute serous’ 
otitis media which suggest the absence of infectious etiology; and even 
more strongly suggest allergic etiology.” Furthermore, he tliinks tliat 
many instances of acute otitis media may be, originally, tlie e.^ression 
of the allergic state, and may be infected, subsequently by the invasion 
of bacteria into the tympanic cavity. 
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CONSUDTING FHYSICIANS. SECTION OF ROENTGENOLOGY, MAYO CLINIC, 
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Roentgenologic Diagnosis of Diseases Affecting the Distal Half of 
the Colon.— Most organic diseases of the colon, when advanced, says 
Moore (J. Am. Med. Assn., 1928, 91, 1094) give rise to pronounced and 
diagnostic roentgenologic signs. Early lesions are less easily discovered, 
and more difficult to distinguish from each other than equivalent lesions 
of the stomach. Among the roentgenologically demonstrable diseases 
that affect the distal portion Of the colon, frona the splenic flexure to Ae 
rectum, the three most common are diverticulitis, cancer, and ulcera-tive 
colitis. Of much less frequent occurrence are. benign tumors, cicatricial 
strictures, tuberculosis and Hirschsprung’s disease; 

Diverticula occur in every part of the alimentary canal but are found 
most frequently in the colon, especially in its distal half. They are 
found in approximately 5 per cent of all patients examined with the 
Roentgen ray. In most cases the sacculations are few in number, symp- 
tomless and ivithout clinical significance. Often, especially in the sig- 
moid, they are numerous and become inflamed— diverticulitis and peri- 
diverticulitis. The inflammatory thickening produces a corresponding 
narrowing of the barium-filled lumen of the bowel. The margin of the 
narrowed lumen is likely to be serrated, and unless a few diverticula, 
which appear as round or oval shadows, are manifest, the appearance 
may be difficult to distinguish from that of colonic spasm, cancer or 
adhesions. 

Cancer is rather common in the distal colon. Its principal manifes- 
tations are a narrowing, deforming defect in the barium shadow, with 
or without obstruction to the enema. Scirrhous cancer often encircles the 
bowel, producing the stenotic, so-called napkin-ring form, and is easily 
recognized. Medullary cancers grow rapidly, ulcerate deeply and 
deform the lumen grossly. At the site of the defect, a mass can usuallv 
be felt. , . 

Chronic ulcerative colitis usually begins in the distal part of the bowel 
and progresses upward. When' the disease is well advanced the affected 
bowel, when filled with the barium enema, is narrow, devoid of haustra 
smooth and pipelike or deeply constricted at intervals, so as to resemble 
a string of sausage. Frequently the colon is contracted longitudinally 
causing the splenic flexure to be drawn downward. 


dpfnrm.,?= o r 1928, 11, 281) feels that ostei 

leformans and osteitis fibrosa are the same disease, but that ostei 

fibrosa is the manifestation of Paget’s, disease in the young and th 
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osteitis deformans is the reaction of tlie bones in tbe adult past middle 
life. Osteomalacia can perhaps be added to the group. Osteitis defor- 
mans affects chiefly the bones of the leg, the vertebra and skull, although 
almost any bone may be attacked. Roentgenologically, the bone 
becomes dense, widened and, if a long bone, considerably bowed; the 
vertebral column is almost always involved, and kyphosis develops in 
the dorsal and lower cervical regions; enlargement of the skull usually 
occurs at some stage of the disease, and is produced by an enormous 
deposit of bone on the outside' of the cranium, without endocranial 
thickening; the pelvis may be broadened, the ribs thickened and tlie 
chest deformed. Paget’s disease is a strong predisposing cause toward 
the development of sarcoma of bone which h^as occurred in nearly 10 per 
cent of the recorded cases. Osteitis fibrosa cystica consists in the 
formation of new connective tissue which may soften and give rise to 
cysts. It is considered by Bloodgood and others to be an inflammatory 
condition, a low-grade form of osteomyelitis. On the other hand, there 
is evidence that it is an obscure disorder of calcium metabolism and 
ossification. It is a disease of the young, most cases occurring between 
the ages of ten and twenty years. Bones affected most commonly are 
the humerus, the femur and tibia. Bowing, angular deformities and 
fractures may result. In the roentgenogram tlie cysts produce a strik- 
ing picture; tlie clear area is often continued down the shaft as a pointed 
extension, whereas in other bone cysts, such as those which occur in 
giant-cell tumors, the lower limit is rounded. However, the disease 
may be complicated by the development of giant-cell tumor. Osteo- 
malacia is of extreme rarity in North America, It seems to be a defi- 
ciency disease due to the lack of some vitamin in the food plus chronic 
infection. The disease is one of middle life and is almost confined to 
pregnant or parous women. Many bones may be affected, but those 
exhibiting most the effect of the disease are the lumbar vertebrae, the 
pelvis and the bones of the leg. The vertebrae are compressed, the 
pelvis deformed, the bones of the leg are bowed outward and forward 
and general rarefaction of the bone is obvious in the roentgenogram. 


Fractures from an Operative 'Viewpoint, — Henderson {Radiology, 
1929, 12, 214) lists the recent closed fractures most satisfactorily 
treated at the Mayo Clinic by some form of open method, as follows: 
In the lower extremities— astragalus, if there is marked displacement; 
Pott’s fracture, if the malleolus is broken off high and well into the 
articular surface of the tibia; refractory fractures of the ankle with 
spiral fracture of tlie fibula, broken internal malleolus, etc.; oblique 
breaks of the lower third of the tibia and fibula; patella; shaft of the 
femur in the adult, particularly in the lower third with posterior dis- 
placement of the lower fragment; fracture dislocations of hip; slipped 
epiphysis in the upper end of the femur in children (should be operated 
on early). In the upper extremities — overriding fractures of meta- 
carpals; liadly comminuted fractures of scaphoid; most fractures of the 
shaft of both ulna and radius; lower third of radius (other tlian typical 
Colles); head of radius; olecranon process; fracture or epiphyseal sepa- 
ration of the lower end of the humerus in children; particularly if the 
lower fragment is displaced anteriorly; surgical neck of humerus with 
overriding; fracture dislocations of the head of the humerus. Henderson 
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.oes on to say that the open method is being used more 
ft should be Liployed only by those who are properly qualified a,nd m 
oronersurr^rdings. The use of the open method as a routine s not 
Advocated. Whenever possible the conservative method should be 

used. 

Roentgen Findings in Nenroblastoma.-Two ^ses 
are reported by Henle {Am.. J . Roentgenol, and Rad. Therap., 1928, 2 , 
414) Neuroblastomas, formerly considered sarcomas or gliomas, arise 
from the formative cells of the sympathetic nervous system iheir 
most frequent situation is the adrenal but they may arise in the intes- 
tines, paravertebral ganglia or uterus. Metastasis may occur to the 
liver or to the orbit, skull and long bones. The disease occurs mostly in 
infants and young children, but adults may be affected. In Heme s two 
cases, one with the primary tumor in the adrenal, the other in the para- 
vertebral ganglia, metastasis occurred to bones and soft parts and the 
cranial roentgenograms had several striking pointe in common. In each 
the coronal suture was gaping widely, probaby incident to intracranial 
pressure from metastasis to the brain. The cranial bones had. a porous 
' appearance, due to generalized pin-point areas of rarefaction; seen 
sagittally the rarefections seemed to be arranged radially. Henle’s 
second case illustrates a point previously made that neuroblastoma of 
the adrenal is associated with involvement of the orbit of the same side; 
if both orbits are affected the more extensive involvement is found on 
tlie same side as the primary tumor. 


Roentgenologic Diagnosis of Ureteral Stricture.— Although urog- 
raphy offers the best method of determining the existence of ureteral 
stricture, Braasch {Radiology, 1929, 12, 183) observes that there are 
many factors which lessen the accuracy of this procedure. This is 
particularly true when the ureteral dilatation above the obstruction 
is moderate or confined to the area immediately adjacent to the stenosis. 
To add to the confusion, the outline of the normal ureter varies con- 
siderably. While it is well known that in most normal ureters there are 
three areas of relative narrowing, this is not constant and the caliber 
varies in different portions. Added to this is the difficulty of uniform 
distention. Oyerdistention in one part with incomplete filling adjacent 
to it might easily give the impression of dilatation. Return flow along- 
side the catheter is difficult to overcome, and as a result areas of appar- 
ent constriction may disappear when a second roentgenogram is made 
more complete distention. With so many factors involved, an 
unqualified diagnosis may be impossible. 


Hysterosalpingography and the Diagnosis of|Ectopic Pregnancy.— 
in Whitehead {Am. J. Roentgenol, and Rad. Therap., 1928, 

20, 431) report a case of relatively early, ruptured tubal pregnancy in 
which roentgenography after the injection of lipiodol exffibited an 
elongated cervix and an enlarged uterine cavity which was irresular of 
contour, e^dently because of adherent blood clots The ri^t tube 
filled well, but no oil entered the affected left tube. The obfervation 
out the statements of Schneider and Eisler who have said 
that the actual visualizing of a tubal pregnancy by injection of lipiodol 
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is too much to hope for, but that hysterosalpingography gives valuable 
indirect e^’idence. First, the uterus is likely to show a rounded or 
globular form due to a pregnancy atony, vnthout tlie filling defect that 
would indicate an intrauterine ovum. Second, tlie tube should exhibit 
one of several forms of total or partial occlusion. In other words, a 
globular uterine ca^^ty -unth one patent tube and the other occluded or 
defectively filled is strongly suggestive of tubal pregnancy. 


Bone Changes in Leprosy.— Bone changes are usually marked in 
both types of leprosy whether of the skin or nerves, writes Ralph 
Hopkins (Radiology, 1928, 11, 470). The most marked osseous change 
takes place in the phalanges of the extremities and tlie nasal septum, 
while the bones of the trunk and tlie long bones of the legs and arms 
are untouched. The actual loss of bones causes a mutilation of the 
hands and feet which is so characteristic of leprosy. There may be 
absorption of bone without any eindence whatsoever of inflammation 
or suppuration of the overlying tissues. Bone loss is followed by retrac- 
tion of the soft tissues, the tips of the finger nails often projecting from 
the phalanges when the digit has disappeared. The absorption of tlie 
nasal septum is followed by tlie sinking in of the soft parts of the nose. 
This process of bone absorption is usually a very slow one. Ten, twenty 
or thirty years may elapse while the digits are gradually shortening. 
When suppuration occurs, of course, it is much more rapid. 


Roentgenology of the Urinary Bladder.— Juhl (Radiol. Rev., 1929, 
51, 1) in discussing the roentgenologic demonstration of calculi in the 
bladder, observes that only a positive finding is decisive, while a negative 
finding does not exclude the presence of stone because small uric stones 
may be invisible on the film. It is an error to regard ever^’’ opacity in 
the area of the bladder as a stone. Shadows resembling those of stones 
may be produced by scybala, intestinal calculi, foreign bodies in the 
intestine or bladder, calcification in the walls of the pelvic arteries, 
phleboliths in the pelvic veins, calcified retroperitoneal glands, foreign 
bodies in the vagina and uterus, calcified uterine myomas, normal or 
extrauterine pregnancy, dermoid cysts, and calcified pelvic exudates. 
To establish the dift’erential diagnosis between vesical calculi and the 
foregoing simulants is often a difficult task for the roentgenologist and 
only the keenest observation and best judgment can clear up the 
diagnosis. 


Obscure Kidney Lesions.— Several cases of nephroptosis with kink- 
ing of the ureter, renal calculi and renal tumor, all with obscure symp- 
toms, are reported by Boavjian and Goin (Radiology, 1929, 12, 18S). 
They suggest: (1) that in all cases vntli une.xplained abdominal pain 
a complete genitourinary c.xamination including roentgenograms 
before and after injecting the kidney and ureter, be made, and (2) that, 
when indicated, the examination should inchule pyelograms with the 
patient in an upright position. Only by the latter method were the 
cases of renal ptosis with ureteral kinking which they report demon- 
strable. 
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Some Laboratory Findings in Epilepsy.-PATTERSON {The PsycUairic 
Quarterly, 1929, 3, 82) states that albumin and casts appear in the urine 
of epileptics at any time within the first two hours after an attack and 
may not disappear until the fourth day. As the seizures continue chronic 
changes in the kidney may be induced. This condition of albumin and 
casts in the urine is found in about 20 per cent of epileptics. .As to 
blood pictures, he finds that many patients e^ibit a moderate to high 
leukocytosis during the interparoxysmal period as well as during the 
attack without any discoverable foci of infection. A small number show 
a persistent leukopenia. Leukocytosis is generally present and the 
large lymphocytes tend to appear more numerous than normally. 
Eosinophilia is usually present. Considerable numbers of degenerated 
white cells may be present. Secondary anemia was not common in 
cases studied by him. The blood platelets seemed to disintegrate with 
great rapidity and the bleeding time is prolonged and coagulation time 
delayed. He states that during convulsions nonprotein nitrogen, uric 
acid, creatinin and serum protein show an increase of varying degree. 
He eautions against accepting even quite high values in severe attacks 
as symptoms of uremia. He finds the blood-sugar content generally 
to be low, whereas the blood calcium is generally not decreased. The 
spinal-fluid pressure in 50 cases, he found to be in the upper borderline 
of the normal and much influenced by external mechanical factors. 
Spinal-cell count, albumin, globulin, chlorid and urea contents were all 
within normal limits. The absolute sugar value of the spinal fluid was 
loAv. Protein sensitization was found in 37 to 58.8 per cent of patients 
tested, as compared with an incidence of 8 per cent among nonepileptic 
con1;rols. Syphilis, as determined by the Wassermann test and clinic- 
ally, he found in only 8 per cent of admissions to Craig Colony and 
this has fallen to 5 per cent in the last eight years. Autopsy, he states, 
frequently fails to disclose any constant gross abnormality in the central 
nervous system. The most frequent pathological defects encountered 
are microcephaly, hemiatrophy, chronic internal hydrocephalus, focal 
cerebral softening and brain tumors. He states that such findings can- 
not be considered as pathognomonic of epilepsy as they also occur in the 
feebleminded and tlie msane. 


0^ General Paralysis.— Kirby and Hinsie 
^hc Psychiatric Quarterly, 1929, 3, 68) present a review of 69 cases 
c years after the beginning of treatment with tryparsamid. They 
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find remissions 28 per cent; improved, 2G ])er cent; unimproved, 12 per 
cent; dead, 34 per cent. Two of tlie original 69 cases could not be located 
but had previously been regarded as having attained a complete remis- 
sion. Since the original report on this group in 1926, they have noted 
few changes in the status of the patients. “ It is our impression that, 
after a patient has undergone tryparsamid treatment to tlie extent 
of 40 or 50 injections (3 gm. per dose), as a rule the maximum clinical 
benefits are reached. Patients may continue to improve thereafter 
but it is not at all certain that further progress, which is usually slight, 
has much to do with tryparsamid itself.” The greatest variation 
occurred in the group termed unimproved which changed from 20 to 
12 per cent. They consider these results similar to those found in 
patients wdio have received malarial therapy. They believe that even 
in the xmimproved group an arrest of the disease process has taken place. 
The serologic changes are not parallel with the clinical clianges. Cer- 
tain patients show a progressive change from strongly positive serology 
to negative serology. Others show a continuation of tlie positive serol- 
ogy even though the clinical improvement is marked and some cases 
show a tendency to become negative at some period during tlie treat- 
ment and later show a recurrence of strongly positive serology while 
clinically the improvement continues. 


Personality Changes in Children following Cerebral Trauma.— 
Kasanin (J. Nerv. and Ment. Dis., 1929, 69, 385) finds 10 per cent of 
120 cases diagnosed as psychopathic personalities to have had serious 
cerebral injury. Only 2 cases in a control group of 120 selected children 
had had very serious cerebral injury. He considers the personality 
changes found following brain trauma to be similar to those followed 
in epidemic encephalitis. Extreme emotional instability, temper tan- 
trums, egocentricity and inability to follow a definite goal in life are 
common but he considers the prognosis to be better in the posttrau- 
matic group. He recommends that cases which present difficult problems 
of social behavior be studied very carefully wdth reference to early 
encephalitis or brain injury. He would direct attention especially to 
such situations as hard labor with application of high forceps. As 
diagnostic points he recommends a systematic, thorough neurological 
examination and attention to such phenomena as inability to stand 
heat or shut-in places. These symptoms were frequently found in tlie 
cases studied. He also recommends encephalography by lumbar punc- 
ture for the purpose of demonstrating wffiether there has been any 
atrophy of the brain or any structural abnormalities. As to treatment 
he recommends environmental change and psychotherapy. He states 
that one should avoid overlong experimentation in attempts at social 
adjustment as these cases are best cared for by special training in correc- 
tional institutions under intelligent supervision. As a prophylactic 
measure he recommends removal of the child into the country, awa}' 
from city excitement and city stimulation, shortly after the accident. 

A Modification of the Babinski Phenomenon.— Foxe (J. Nerv. and 
Ment. Bis., 1929, 69, 414) presents an interesting and easily performed 
modification of the Babinski reaction. "The right hand is used in 
studymg the right foot and the left hand in studjdng the left foot. The 
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foot is clasped from the lateral aspect so that the-last four fingers appro - 
imately touch the midplantar region, while the thnijib is placed on tl e 
anterior surface of the foot upon or slightly lateral and distal to the 
SsSsoeuneiform articulation of the great toe. Gradually, 
ing pressure is made on the plantar and anterior smfaces of the foot 
after which the pressure is suddenly released. Occasionally in instances 
where the Babinski sign is unusually promment a dorsal ext^sion ot tne 
great toe may occur upon the application of pressure, but this does not 
interfere with a second response that occurs when me pressure is 
removed.” He finds this phenomenon present in cases of disease ot me 
brain and cord associated with hyperreflexia and hyporeflexia. It has 
been found where other modifications have been a,bsent and has been 
suggestive when the Babinski sign has been suggestive. 


The Influence of General Paralysis on the Family.— Hinsie {The 
Psychiatric Quarterly, 1929, 3, 90) finds in a series of 86 patients with 
general paralysis that the Wassermann reaction was positive in 19 of 
the marital partners. Eight of the 19 individuals show^ clinical and 
serological evidence of general paralysis. Of 42 families in which one 
or bo^ parents were patients with general paralysis, 49 living children 
were examined who were born while the parent or parents were syphili- 
tic. Seven of these children were found to have inherited syphilis. He 
considers it highly improbable that a special neurotropic strain of 
Spirocheta pallida can be said to exist. An interesting observation was 
that of syphilis occurring in one of a pair of identical twins while the 
other twin was negative. He concludes that every member of a family 
in which syphilis appears in one or more individuals should be carefully 
examined for the same infection. 


Basal Metabolism in Schizophrenia.— Hoskins and Francis H. 
Sleeper {ArcL Neurol, and Psychiat, 1920, 21, 887) present 80 cases 
of schizophrenia in which the basal metabolic rate was studied. Of 
these 43, or 56 per cent fell below the conventional 90 per cent which 
marks the lower level of normality. The remaining group all fell within 
the normal range. The extremes of the basal metabolic rate determina- 
tions were 71 per cent and 106 per cent. The low findings were fairly 
undormly scattered between the various diagnostic groups. The mean 
value for the 80 cases was 89.1 per cent. The pulse rate was also low, 
rangmg between 42 and 86, with a mean value of 61.1. Of a total of • 
286 cases winch the authors collected from the literature 47.9 had basal 
rates below 90 per cent. They conclude that the basal metabolic rate 

oharacteristicaUy more thau 


Encephahhc Diaphragmatic Spasm Treated by Phrenicotomv - 
Speirs (J. Nerv. and Ment 1929, 69, 407) presents a c^e of respir 
essentially of a spasm of the diaphragm togethe 
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Osteogenic Sarcoma in Dial Painters Using Luminous Paint. — 
Martland and Humphries {Arch. Path., 1929, 7, 406) report tlie occur- 
rence of 2 cases of osteogenic sarcoma presenting themselves in a series 
of 15 deaths among painters of luminous watch dials due to radium- 
mesothorium poisoning. The greater part of the radioactive material 
gained access to the bodj*^ through ingestion. Some of it was absorbed, 
distributed by the blood stream, phagocytosed by the reticuloendo- 
thelial system, and ultimately stored, particularly in the bones, as 
insoluble sulphates. Irradiation, more especially by the alpha rays of 
radium and mesothorium, the former exhibiting an initial velocity of 
one-tv\'entieth to one-twelfth tliat of light, subjected the surrounding 
tissues, osseous and hemopoietic, to a constant terrific bombardment by 
the ejected particles. The effects of these substances, exerted over a 
period of years led to extreme degrees of anemia, aplastic or feebly 
regenerative in type, to irradiation osteitis of bone to which were 
frequently added the effects of tlie osteomyelitis, of secondary infection 
and upon occasions to neoplasm of bone. In the case described the 
patient eight years after exposure showed roentgenologic evidence of an 
irradiation osteitis in the scaphoid bone of the right foot, in the right 
humerus, and in the right scapula. A year later roentgenograms 
for the first time showed a sarcoma of the right scapula, arising 
from its anterior and superior portions. Three months later, at autopsy, 
this diagnosis was confirmed and the tumor was found involving the 
whole anterior and upper part of the bone with infiltration into the 
supraspinous and infraspinous muscles. Visceral metastases were not 
found. Microscopically, the sections of the tumor were typical of 
osteogenic sarcoma with new formation of bone and cartilage, while the 
bone marrow showed a regenerative leukopenPc anemia of the megalo- 
blastic tjqse. It was possible to demonstrate radioactivit}'^ in the bones 
of tliis indhddual by photographic and scintillation methods and 
through the aid of the alpha electroscope. It was estimated that the 
entire skeleton contained 50 micrograms of radioactive substances. 
Altliough the alpha rays of these radioactive bodies do not penetrate the 
skin for a greater depth than 1 mm., tlie beta and gamma rays (5 per 
cent of emanating particles) do possess the power of penetration. A 
number of cases have been reported in the literature in wdiich sarcoma 
has followed radium treatment. The attention of radiotherapeutists is 
called to the possibility of the production of malignant growths by 
excessive irradiation. ‘ 
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Leukochloroma in the Common FowL-Mathews 

Sggests ae namf of leukoehlorop becauseof to s.m.lanY 
to the chloToma or chloroleukosarcoma of man. The avian diseas s 
not unSmSon, being found in the author’s experience in somewhat 
over 0 8 per cent of 3938 autopsies. Since 30 p^r- cent of the flocks 
concerned in this investigation had a common ancestry, an editery 
factor in connection with the occurrence of the disease is suggested. 1 he 
disease occurs sporadically in birds under one year of age, but i may 
become enzootic. The characteristics which it shares m common with 
the cliloroma of man consist in tumorous development resulting in a 
rarefaction of the sternum, the ribs, and the spinal column with early 
metastases, especially affecting the liver but leaving no part of the body 
exempt, and accompanied by an enlargement of the spleen and lymph 
nodes, with a leukemic state of the blood. In both, the disease occurs . 
usually in early life and runs a rapid fatal course. ^ The tumor in the 
fowl lacks the green coloration sometimes observed in man, and appar- 
ently the predilection for the bones of the cranium with the attendant 
exophthalmos. The leukochloroma differs froin the lymphocytoma of 
fowls in occurring in young birds, in its rarefaction of bone, its chalky- 
white appearance in the gross, in the nature of its typical cell which 
resembles the myelocyte and in its association with myelogenous 
leukemia. The lymphocytoma is a gray tumor, occurring in birds of all 
ages, not producing erosion of bone, composed of a lymphocytic type of 
cell and associated with a lymphatic leukemia. Young fowls inoculated 
with tumor material by various routes, subcutaneous, intraperitoneal 
and subperiosteal failed to reproduce the disease. Grossly the leuko- 
chloroma presented infiltrations of the liver, kidney, ovary, spleen, 
intestine, heart and vertebrae, the latter with pressure upon the spinal 
cord and resulting transverse myelitis, hlicroscopically the tumor was 
extremely cellular. The cells were spherical, unless distorted by 
pressure, about equal in size to the mature avian myelocyte and sup- 
ported by a scanty reticulum with a rather abundant blood supply. 
Each cell possessed an eccentrically located, round or oval nucleus, 
occupying about one-half of the cellular space. Mitotic figures were 
numerous. The cytoplasm was of definite outline and filled with 
numerous spindle-shaped, granules which took a brilliant eosin stain. 

So-called Infectious Sarcoma of the Dog in an Unusual Anatomic 
Situation -Feldman {Am. J. Path., 1929, 5, 183) reviews the literature 
01 a peculiar tumor occurring in dogs which presents on the one hand 
the chmcal behavior' of an infectious granuloma and on the other the 
invasive properties and morphologic appearances of a rapidly growing 
malignant neoplasm. The author describes a case of this so-called infec- 
tious sarcoma arising in a young dog in which two tumors which were 
morphologically indistinguishable from, transmissible sarcoma of the 

of tile fronmfw I'^'^Pectively m the orbital cavity and under the skin 
of tfic iiontal region. Ihe genitals were not affected. The tumors were 
removed successfully and the animal continued in good health Other 
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of rather large irregularly shaped cells, somewhat polyhedral in outline, 
closelj’^ packed together and supported by delicate strands of vaseular 
fibrous tissue. There was no definite stroma. The nuclei, which repre- 
sented about half of the cellular bulk possessed a large number of coarse 
chromatin granules. Mitoses were numerous and hyperchromatosis 
was e\ndent. The cells showed an affinity for the basic stain. A prom- 
inent, slightly eecentrically located nucleolus could be seen in the major- 
ity of the eells. The tumor cells were markedly invasive. Though they 
possessed the structmal characteristics of the cells of highly malignant 
neoplasms the tumors did not affect appreciably the animal’s health nor 
did thej’^ recur on removal. The author concurs in the opinion of most 
previous workers in regarding them as true neoplasms and suggests that 
thej”^ maj’^ represent a tj’pe of lymphoblastoma. 


Thromboangiitis Obliterans : Experimental Reproduction of Lesions. 
— Buerger {Arch. Path., 1929, 7, 381) has been able to reproduce 
experimentally the venous lesions of thromboangiitis obliterans in the 
healthy ligated veins of man by the paravaseular implantation of elot 
removed from the veins of patients suffering from the disease in the 
stage of acute migratory phlebitis. When after nine to twelve days the 
experimental lesion in the vein wms exeised it was possible to demon- 
strate lesions practically identical with those of aeute thromboangiitis 
obliterans occurring spontaneously; namely, a diffuse polymorphonuclear 
infiltration of the wall of the vein and a clot in its lumen containing 
typical miliary giant-cell foci. Similar experiments in two monkeys 
faUed to produce more than a thrombosis without evidence of inflam- 
matory reaction and the intravascular introduction of the suspected 
infectious material into lumina of ligated veins of humans was without 
effect. 


Lymphoepitbelioma.— Ewing {Am. J. Path., 1929, 5, 99) reviews the 
present available data suggesting the recognition of a particular form of 
epidermoid carcinoma of the nasopharynx, designated by Regaud and 
Schmincke as lymphoepitbelioma. The tumors occur at all ages but 
are especially frequent in the young and between the thirtieth and 
sixtieth years, arising from modified epithelium overlying lymphoid 
tissue in the tonsils, base of tongue and nasopharynx. They grow 
slowly, remain small locally and are often overlooked, but tend to pro- 
duce early metastases in the cervical Ijnnph nodes, and later widespread 
extensions to liver and bone marrow. They are generally fatal. The 
diagnosis, difficult of distinction from lymphosarcoma on the one hand 
and transitional-cell carcinoma on the other, must be based on the 
structure which shows sheets of pale-staining epithelial cells often in 
S 3 ’nc\i;ia and infiltrated with many lymphocytes, both in the primary 
tumor and in metastases. The clinical appearance, the course, location 
and radiosensiti^dty does not differentiate ^em from other tumors of the 
same region. Anaplastic carcinomas may be distinguished by their 
more rapid course and cellular structure. Since different writers Jiave 
included under the term lymphoepitbelioma various tumors such as 
transitional-cell carcinoma and Schneiderian carcinoma, the exact 
definition of the tumor cannot as yet be made. 
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Diphtheria: Its Treatment and Prevention.— Lee {Am. J. Fuh. Health, 
1928, 18, 1239) states that, although diphtheria antitoxin when given 
early and in adequate dosage is one of the most efficient of all our 
specific drugs, yet from thirty-three years’ experience in this country 
it has been but one of the factors in the reduction of diphtherm mor- 
tality rates. In. most cities and states in which, data show diphtheria 
mortality rates prior to 1895 it is found that the trend of the fall of 
mortality began from five to twenty years prior to the introduction of 
antitoxin and has continued ever since unchanged save by the fluctua- 
tions due to chance. Scarlet fever mortality, for which we had no 
specific therapy, has fallen along a trend practically parallel to that of 
diphtheria. A study of nearly 800 diph'^eria deaths in the states of 
Indiana and New York reveals that even now, after thirty-three years 
antitoxin to reduce the general diphtheria mortality rates is not due to 
failure on the part of the drug but rather to our administration of it. 
Since 1920 there has been a general and marked fall in diphtheria death 
rates, which is often attributed to the use of toxin antitoxin. If these 
data for these states or cities are observed over a long period of time 
it will be found that in most instances the present fall of mortality 
rates is well within the range of chance deviation from the general 
trend line, and is entirely insignificant, due, no doubt, in most cases at 
least, solely to the operation of chance. Although diphtheria antitoxin 
has apparently played but a minor r61e in the general reduction in 
diphtheria mortality rates since 1890, this disease is being controlled 
and may even be eliminated by the intensive use of diphtheria immu- 
nization in the child population. To date the writer knows of only six 
cities where this has been done sufiiciently intensively to significantly 
reduce the diphtheria mortality. There are other cities, no doubt, with 
•similar results which have not come to the writer’s notice. In cities 
where immunization work has been done sufficiently to reduce the mor- 
tehty rates significantly, it has been accomplished after about one- 
lialf of the child population under fifteen years of age has been immu- 
nized.^ Unfortunately, detailed information as to the number of chil- 
dren m specific age groups is often lacking. Such data during the 
next few years would be mvaluable. Since about 60 per cent of the 
deaths from diphtheria occur under five years of age, and about 35 per 
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cent between fi-s'e and ten years of age, or 95 per cent of deaths occur 
in children under ten years of age it is obvious that in an immunization 
campaign the Avork sliould be concentrated upon the children under 
ten years of age, and especially upon the preschool children. This last 
group is the hardest to reach; yet it holds the key position in all immu- 
nization work and our efforts will necessarily be relatively unsuccessful 
as we neglect this group. 


The Production of Experimental Typhoid Fever in the Guinea Pig 
with an In Vivo Prepared Toxic Filtrate of B. Typhosus. — In general 
microorganisms belonging to the so-called endotoxic group do not yield 
in vitro a satisfactory specific toxin. This has greatly interfered with 
the progress of the stud^’^ of the true nature and effects of such micro- 
organisms. A definite toxemia is manifestly present in typhoid fever 
and the toxin produces in the human host a specific pathologic picture. 
It is not improbable that such a microorganism forms its specific toxin 
only when invading its natural host, in other words during its function 
of pathogenesis. A different or more complete biologic process may 
be envolved in vivo as contrasted with in vitro activity. Again the 
somatic cells of the invaded host may play some essential r6le in the 
production of the specific pathogenic toxin. Because of these possi- 
bilities of a differential nature of such toxins Harris and Larimore 
(.7. Exper. Med., 1929, 48, 885) employed the in vivo method. They 
belieA'e that the toxic material obtained through this process closely 
simulates in its action on the inoculated host the activities of the 
typhoid toxin as evidenced in the human disease. When the typhoid 
bacillus is injected into the peritoneal cavity of guinea pigs acute peri- 
tonitis and death are produced. When the Berkefeld filtrate of this 
exudative material is inoculated into normal guinea pigs either subcu- 
taneously, intraperitoneally or intracardially, the character of response 
obtained on the part of the host is quite at variance with that produced 
bj-^ the inoculation of the liAung typhoid bacillus. A febrile reaction and 
marked leukopenia, as a rule, are persistent and are accentuated after 
each injection, the latter often reaching below 1000 cells per c.mm. 
There is a loss of weight of a variable extent in all animals and in some 
the emaciation is extreme. The animals were given four such inocula- 
tions and all succumbed in from tvm to four weeks. The intracardiac 
route produces death more quickly and the reactions are more clear-cut 
when this route is employed. At autopsy, a general tumefaction and 
congestion of tlie lymphoid structures more especially of the abdominal 
cavity are foimd. Beyer’s patches and the solitary follicles of the 
intestinal tract are likewise involved and in some of the patches slight 
ulceration is noted; occasionally, there occur extreme ulceration and 
jiecrosis of the patch. The spleen is enlarged and usually softened, 
hlicroscopically, marked endothelial cell proliferation is noted espe- 
cially in the lymphoid structures and in many instances the phagocytic 
cells of Mallory are found. These cells include within tlieir cytoplasm 
elements of the surrotmding structures. In the spleen there are present 
congestion, and hemorrhages with many “shadoiv” red blood cells. 
Phagocytosis of the red cells by the endothelial cells is present. In the 
liver, areas of focal necrosis are found and phagocytic cells are seen. 



307 


HYGIENE AND PUBLIC HEAUTH 


In the animals inoculated subcutaneously, localized degeneratiw 
changes are observed especially in the muscular structures. From 
these^esults it can be seen that the reactions and injury of the animal 
body by the toxic filtrate employed are quite similar to the changes 
produced by the specific toxin m human typhoid fever The authois 
include that during the activity of peritoiiitis produced m the guinea 
pig by means of Bacillus typhosus, there is formed m the exudative 
material & filtrable toxic moiety which, when inoculated into normal 
animals of this species, produces certain of the clinical phenomena and 
a pathological picture simulating that of human typhoid fever. 


Kegulating the Production, Handling, and Distribution of Milk. 
Walker (U. S. Pub. Health Rep., 1928, 43, 2095) points put that regu- 
lation of milk is demanded, first, from the public health point of view 
and, second, to protect the purchaser of the food product against fraud. 
He notes the frequency with which epidemics have been traced to milk, 
especially in the case of typhoid fever, scarlet fever, diphtheria, and 
septic sore throat. The frequency with which diarrheal diseases of 
young children is due to milk is also noted, as are infections with tuber- 
culosis. The United States Public Health Service requirements state 
that milk shall contain 3| per cent of milk fat and not less than 8| per 
cent of other solids. Types of control are discussed, the first being that 
in which a license is required for the sale or distribution of milk in a 
state or municipality; second, it provides for the grading of milk, and 
third, which is supplementary to the other two, provides for punishment 
for violation of milk requirements. Specific requirements are discussed 
as regards adulteration or misbranding, uncleanly conditions in. pro- 
duction and handling, and pasteurization. It is noted that the distri- 
bution of miik in bulk is usually prohibited. 


Cold Susceptibles Versus Normals: Physique and Past Medical 
History.— Some years ago questionnaire studies naade by Smiley (J. 
Am,. Med. Assn., 1924, 82, 540) of large groups of students at Cornell 
University revealed the fact that in general terms 60 per cent had 
colds two or three times a year as a rule, 15 per cent had colds never 
more than once a year, and 25 per cent had colds four or more times a 
year. Questionnairing of the two extreme groups (the 0-1-a-year 
group and the 4-or-more-a-year group) revealed no very marked 
differences between the two groups in regard to smoking, past history 
ot operation on nose and throat, breathing of irritating dust or gas, 
mouth breathing, hours of sleep, hours of exercise, exposure to drafts, 
t ie wearing of woolen undenvear, the wearing of galoshes or rubbers, 
the use of a daily cold bath, the tendency to perspire freely, history 
of chronic constipation or finally a liistory of cold-susceptibility in the 
fa her or mother It was concluded that no major factor in the pro- 
01 Stionfnr!^ ^ had been dealt witli m the questionnaire though the 

hv mSted Ino 7^ exercise, undenvear and hered- 

itN mented attention. This past year furtlier comparisons along a 

tr"" ''''^^■^.^^tempted. It was found {Am. J. 11%., 

siiiit’ible col^ physique and the physical defects in cold- 

susceptible college students are much the same as in normal students 



308 


PROGEESS OF RIEDICAL SCIENCE 


and the cold-susceptible college students present a history of more 
infectious disease, asthma and hay fever than do normal students. As 
a result of subsequent studies of the weekly incidence of colds in normal 
and in cold-susceptible groups throughout a winter, the same author 
(Ibid., p. 477) believes it probable that the ordinary winter or spring 
epidemic of colds among college students is a phenomenon almost 
entirely limited to the cold-susceptible group of students and involving 
verj'^ little the large normal group of students. Any procedure which 
could succeed in reducing the frequency of colds to two or three times 
a year in the approximately 25 per cent of persons who now have colds 
four or more times a year might conceivably entirely eradicate the 
usual winter or spring epidemics of colds which now cause marked 
loss of time and result in many fatalities as the result of complicat- 
ing diseases. With this point in view, Maughan and Smiley (Ibid., 
p. 466) conducted experiments with irradiation and found that a ten- 
to sLxteen-minute exposure of the naked body (five to eight minutes 
front, five to eight minutes back) during the dark months of the year 
to the rays of an ordinary mercury-vapor lamp once a week at a lamp- 
table distance of 30 inches in most instances reduced by at least 40 per 
cent the incidence of colds in cold-susceptible individuals. Since lack 
of ultra'vdolet irradiation is only one of several known factors involved 
in reducing bodily resistance to acute respiratory infection, the control 
of this factor alone must not be expected to be a complete panacea for 
the prevention of colds. The results would, however, appear to justify 
the use of short weekly irradiations with ultraviolet light in certain 
cases of marked susceptibility to colds where even a 40 per cent decrease 
in the frequency of colds would be appreciated. 


Tularaemia Among Meadow lYIice (Microtus Californicus .fflstuarinus) 
in California.— Perry (Pub. Health Repts., 1928, 43, 260) found the 
infection in two mice sent in from rural California. This constitutes 
tlie first record of meadow mice having been infected by this organism, 
although a large number of other rodents are known to be susceptible. 
It is suggested that transmission among the mice occurs tlirough mites. 
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This patient apparently liad an infection of the intestinal tract 
with the Bacillus aerogenes capsulatus, causing an acute toxemia, 
from which she died. We have been unable to discover the record 
of any similar case, and the report seems justified, not only because 
tlie case may be unique at this time, but also because it may be 
possible to draw inferences regarding the nature of some intestinal 
infections with this organism. 

Case Reports. S. F., a white female, aged twenty-five years, was ad- 
mitted on the sendee of Dr, George M. Laws to the private floor of the ■ 
Prcsb 3 'terian Hospital, January 20, 1926. She had soreness in the right 
lower quadrant of the abdomen for five months, and had lost weight pro- 
gressivel 3 % Her mother had died of kidney disease, following an operation 
(appendectoraj’’) ; a sister was insane; another sister and her father were 
■well. The previous historj’’ included measles, cliickenpox and influenza, 
numerous sore throats and some abscesses of the ears. Menstruation had 

scientific paper prepared by Dr. Sailer, vho died December 31, 
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been normal. She had noted tenderness in the right lower quadrant for 
several months, pain in the right sacral region and right hip at irregular 
intervals, and attacks of pain in the right lower quadrant, ascribed to gas. 
Micturition was normal; the appetite fair or poor; and there was chronic 
constipation, with the laxative habit, usually cascara. She thought that 
she was nervous. She had weighed 104 pounds during the summer of 1925. 
AlOien admitted she weighed 93 pounds. 

She was a thin, excitable 3 '’oung woman. The pupils were rather wide, 
but otherwise the head was normal. The heart and lungs were normal; the 
intercostal angle was acute, but the abdomen was otherwise normal; in 
jiarticular no tenderness was elicited, and no masses were felt; but viscerop- 
tosis was suspected. The urine contained glucose, confirmed by the phenyl- 
hydrazin test, but the blood sugar was only 89 mg. per 100 cc. of blood. 
The clinical diagnosis was chronic appendicitis. 

The operation was performed b}’’ Dr. Laws, assisted by Dr. Howell, the 
day after the patient’s admission. The appendix was distended and crepi- 
tated on palpation, and the walls were congested. There were no adhesions, 
and no peritoneal exudate. The stump was inverted, and the wound closed 
without drainage. It was noted that the pelvic organs were normal, and 
that the appendix contained old hemorrhagic fluid. The following daj'- the' 
patient seemed well; there had been only a slight nausea and vomiting; 
but on the morning of the 23d a scarlatinal rash was noted, invohdng the 
face, neck, shoulders and upper thorax. The temperature was normal. 
She liiccoughed all daj’’, and she Ammited occasionally. The abdomen was 
flat and soft. The throat ivas not sore. The patient was apathetic, but 
seemed concerned about the outcorne. The morning of the 24th the ery- 
thema was deeper and more extensive; the throat was sore, and although 
the temperature was still normal, the sMn was hot and dry. An enema was 
given,_and Avas followed bj’’ the expulsion of a greenish fluid Avith an intensely 
offensive odor. She also had some diarrhea, and the moA'^ements had the 
same offensive odor. The patient was weak, the pulse rapid and almost 
imperceptible. At 2.50 p.m. the blood pressure was 48 sj'^stolic; the diastolic 
pressure AA^as not obtainable. The blood was counted and reported 4,250,000 
red cells and 23,650 Avliite cells. 

_ At this time I first saw the patient. She las'- in bed, the picture of exhaus- 
tion, obAnousl}’’ very AA^ak, but conscious. The rash had nearly faded, 
although there were some traces of it still on the upper chest. The heart- 
sounds Avere clear, l^ut Aveak; some rales of edema Avere heard in the lungs; 
the abdomen was flat, soft, not tender, and peristalsis was rather active. 
The reflexes were normal. 

The condition AA^as puzzling. There AA^as no lack of signs, but it 
AA’as difficult to interpret them. The following points AA’^ere con- 
sidered : 

1. The profound prostration of the patient, AAuth the AATak, rapid 
pulse. 

2. The erythematous rash. 

3. The afebrile leukocytosis. 

4. The intensel}" foul odor of the intestinal discharges. 

5. The h^’potension. 

6. The preAuous history of the case. 

ObA'ioushy the condition resembled some of the manifestations 
ascribed to toxins, although in most of these the supposed toxin is 
rarely, if cA-cr, found. The profound prostration, the expression of 
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utter weRriness, reminded me strongly rf the cases ot gas-baoillus 
pSS that i had seen during the World War. They also had the 

The''CTj’thematous rash was never explained. No reference to it 
was found in literature, none of our dermatologic friends could help 
us, and it is simply an observation to record. 

The afebrile leukocjhosis was more helpful. I have observed this 
in chronic or subacute pancreatitis, and I recalled dimly that I ha^d 
heard it mentioned as being found, in gas-bacillus infection, i 
also occurs in leukemia, after splenectomy, in polycythemia, and 
sometimes in some of the forms of pseudoleukemia. All ot these 
could be disregarded, and the entire absence of tenderness oi 
abdominal signs rendered pancreatitis unlikely. It reinforced the 
earlier thought of gas-bacillus infection. 

The intensely foul odor of the intestinal discharges was nierely 
suggestive. As nothing is known of massive infection of the intes- 
tinal tract by the gas bacillus, there is no information regarding the 
nature of the discharges. It seemed plausible to assume that they 
might be offensive, but there was no certainty. At least the cada- 
veric odor of muscular tissue infected by this organism was not 
against the assumption that the feces might be disagreeable. 

The hypotension at the time was not significant, but later, after 
consultation with Professor Richards of the University of Pennsyl- 
vania, we realized that it might have been considered the most 
significant feature. During the World War, Professor Richards had 
been assigned the problem of studying the physiologic effects of the 
toxins of various microorganisms that produced gas gangrene. This 
work, which could it have been completed would have been ex- 
tremely valuable, was interrupted by the conclusion of the war. 
The only definite fact that had been ascertained was the extraordi- 
nary reduction of the blood pressure of dogs to whom the toxins had 
been administered. Professor Richards showed us his protocols, 
and it is his and our hope that this work.can be resumed and extended 
later. At any rate, it seems conclusive that these toxins cause 
hypotension. 

The previous history at that time was misleading. Dr. Laws and 
I could not ignore the recent operation, although it wms not demon- 
strable later that it had any effect upon the course of the case, 
excepting as it may have lowered the patient’s resistance. We 
concluded, however, that the most reasonable diagnosis was intes- 
inal infection with the gas bacillus. It remained to devise some 

fJontlv If'' A cotton swab was therefore 

rectum, and then smeared upon a glass 

Ukln to thVlT and the slides immediately 

taken to the aboratory and stained by Gram’s method. The pic- 

llmosfcovei'fI,t ‘i'’'!'™'’ f ■"''g®. dreply-staining bacUli 

almost coxenng tlic slide, and was compared with several textbook 
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illustrations that were similar, all apparently made from smears of 
cultures. 

An effort was immediately made to obtain some of the antitoxic 
serum prepared by H. K. Mulford Company against the gas bacillus. 
This has been used effectively in many surgical cases of gas bacillus 
poisoning, and it offered the only chance to prolong the patient’s 
life. It was Sunday afternoon; the Mulford laboratory was closed, 
and although one of the offieials promised to send us some very early 
Monday morning, nothing better could be done. We tried other 
places, but there was no serum to be had. It was then 7 p.iM. 

The subsequent course of the case was as follows: 

7.10 p.M. Pulmonary edema commencing. 

7.27 p.M. Adrenalin hydrochlorid (1 to 1000) 111 nx, atropin 
sulphate ;g-V gr., h\q)odermaticaIly. 

7.25 p.M. Blood pressure, 52; pulse, 116. 

7.33 P.M. Blood pressure, 60; pulse, 136. 

7.38 P.M. Blood pressure, 50; pulse, 140. 

7.43 p.M. Blood pressure, 38. No pulmonary edema. At this 
time the patient was cyanosed and an attempt Avas made to do a 
venesection. This was probably inadvisable, but as the blood 
would not floAV tlirough the cannula, nothing Avas accomplished. ■ 

7.44 p.M. Adrenalin hydrochlorid, 111 xx Avas given hypo- 
dermatically. 

8.12 p.M. Blood pressm-e, 30. 

8.15 p.M. Blood pressure, 30. 

8.17 p.M. Adrenalin, m xx. 

8.20 p.M. Blood pressure, 30 (?). 

8.25 p.M. Pulse, 140, 

8.26 p.M. Blood pressure, 26. 

8.34 p.M. Adrenalin, HI xx. 

8.35 p.M. Blood pressure (?). 

8.52 p.M. Blood pressure (?); pulse, 160. 

9.25 p.M. Death. 

Atropin relieA’'ed the pulmonary edema. The adrenalin would 
have been gNen intraA’'enously, but the A’^eins were collapsed. An 
electrocardiogram Avas taken Sunda.y afternoon. It shoAATd 
.rapidity of the pulse, poor electromotNe force, regular rh>4;hm, 
normal conduction time, and a suggestion of muscular failure. 
Permission was granted for an autopsy which AA’^as performed one 
hour and tAA'enty minutes after death. 

Autopsy. Subject is an adult white female, weighing about 85 pounds, 
and measuring 59i inches. Nutrition is fair, musculature fair. Postmortem 
rigidity is A-erj^ slight but generalized. Finger nails of the right hand are 
purplish. Skin is dry and shows no jaundice. There are no scars, edema, 
abrasions or generalized adenopathy. There is a recent incision _ OA'er 
j\IcBurne.y’s point, measuring 4.5 cm. It is closed Avith a subcuticular 
stitch; it is clean and is healing b 3 ’- primary intention. Both hands show 
complete sjmdactjdism of the third and fourth fingers. 



Fig. 1. — Low power of kidney, magnification 57 diameters. 


//mm. 






T.', 




small amoimt, „t albumiaou's m„,ari„i „„([ „ fo"??ed cellf 

lining the capsule of Bowman are swollen J „ n ; cells 

s.-.lloun„d„a„„Ia,. Ldmiaa ot tabulas conlaia albuSnous “aS“‘‘ 









Fig. 3. — High power of kidney, magnification 230 diameters. Glomerulus shows 

necrosis of capillary loops. 



Fig. 4. — Smear from sticky mucus over ulcers in colon, 






Fig. 6. — Liver of a rabbit six hours after injection of 2 cc. of twenty-four-hour culture 
of Bacillus welchii and incubation of 37° C. 
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TJpnd Shows no abnormalities in size or shape. Ears and nose; no exter- 
naf lemons. Eyes: Conjunctivse pale, pupils smooth, 

7 mm in diameter.; MowJh.- Mucous membranes are very pale. The teeth 

nrp in aood condition. . n • , 

The abdomen is flat, the wall is about 2 cm. m thiclmess. . , , • i 

Siteus 0 / Abdominal Viscera. Height of diaphragm: Right side 
third interspace; left side, fourth interspace. Liver is 2 cm. below the costal 
margin in the right midclavicular Ime; The omentum is rather and is 
spread over the small intestines. The peritoneum is pale, smooth and glis- 
tening and contains no excessive fluid. Intestines are uniformly but 
slightly distended with gas; their peritoneal covering is pale, smooth and 
glistening. The appendix has been removed, and the stump has .been 
inverted. The cecum at the point of inversion of the stump of the appendix 
is clean and does not show even small amounts of exudate or fibrin. There 
is no leakage. The cecum is mobile. There are several firm bands of adhes- 
ions between the lower surface of the right lobe of the liver, and the splenic 
flexure of the colon and the first and second portions of the duodenum. 
The foramen of Winslow is occluded by dense fibrous adhesions. 

Thorax. Is long and narrow. Muscles are red in color and fairly well 
developed. They appear to contain more blood than usually seen. The 
pleural cavities are negative. The pericardium is negative. 

Heart. Extends 1.7 cm. to the right of the midline and 6.5 cm. to the 
left of the midline. There are no thrombi in the pulmonary arteries. The 
heart weighs 170 gm. and measures 11 by 7.5 by 4.5 cm. The blood is 
liquid in the large vessels, but coagulated in a few minutes after being placed 
in a test tube. No evidence of thrombosis of the coronary vessels. Heart is 
contracted. The orifices and leaflets show no noteworthy lesions. Foramen 
ovale is occluded. Myocardium is fairly firm in consistency and brownish- 
red in color. 

Lungs. Show slight passive congestion at the bases. No infarcts or 
other noteworthy lesions. 

Spleen. No noteworthy lesions. 

Uterus and Adnexa. No noteworthy lesions. 

Liver. Weighs 1080 gm_. Measures 25.5 by 22 by 7 cm. Edges sharp. 
Consistency, flabby. Section yellowish to brownish. Appearance cloudy 
liver lobules indistinct. Amount of blood about normal. ’ 

Gall Bladder. Dense bands of adhesions around the neck of the gall 
bladder Wall slightly but uniformly thickened. Contains thin dark 
bile. Hepatic, cystic and common ducts are patulous. 

Pancpas. Weighs 55 gm measures 14 by 3.2 by 4.2 cm. Somewhat 
flabby in consistency. Lobules are distinct. 

There is no e%adence of thrombosis or other pathologic changes in the 

oiStSf mesenteric lymph nodes are moderately 
if?’ ? measuring 1 by 0.8 cm. The retroperitoneal lymph 

nodes arc also moderately enlarged. The capsules of these nodes are rSer 
tense and they are pale purplish-gray in color 
Esophagus. Negative. 

t^omach. Negative, except for slight congestion at the cardiac end 
Duodenum and Jejunum. Negative. i^ciraiac ena. 

lin? upper part of the ileum are seen transversely running hemorrharrin 
assumes uniform v hemorrhagic anneannop , mucosa 

enlarged Tuir 


prominently. 

Large Intestine. 
appearance 


tL nmcosa. has a brownish to pearte-erav onaaue 
The ceeum show very numerous Irre^lfr 
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superficial ulcers. The base of the ulcers rests on the submucous coat. 
In the ulcerated areas are seen slightb’’ enlarged Ijunphoid follicles. The 
upper part of the ascending, transverse and descending colons are free from 
ulcers. The sigmoid shows numerous ulcers similar to those seen in the 
cecum. The stump of the appendix projects into the lumen of the cecum 
for 1 cm. The stump is occluded and there are no eAudences of infection or 
leakage. Over the lower part of the ileum and in the colon are seen moder- 
ate amounts of thick, stickj’- grajdsh mucus, wliich is rather tenaciouslj’^ 
adherent to the mucosa. 

Adrenals. Show no gross lesions. ® 

Left Kidney. Weighs 80 gm., measures 8.5 by 4.5 by 3 cm. It is fairly 
firm in consistency. Capsule strips easily and leaves a pale, smooth surface. 
Section surface does not bulge. Cortex, 7 mm. Medulla, IS mm. Cortical 
striations fairly distinct. The cortex and medulla pale, pinkish to yellovdsh. 
The pjTamids are purplish. The lining of the pelvis is pale, smooth and 
gUstening. 

Right Kidney. Weighs 75 gm. Similar to its fellow. 

Ureters and Urinary Bladder. Negative. 

Aorta. Negative, Vena Cava and branches. Negative. No gas seen 
in vessels anA’where. 

Microscopic Examination. Kidney: The larger bloodvessds show no 
noteworthy changes. The cells lining the convoluted tubules are slightly 
granular and sv'ollen; most of the lumina, however, remain open and con- 
tain albuminous material and partly broken-down red cells. The glomeruli 
appear to be rather cellular. The cellularity is due mainly to marked 
swelling of the nuclei, only here and there are seen dividing cells. The capil- 
laries of the tufts are engorged, their lining endothelial cells are swollen. 
Onlj’’ here and there is seen a necrotic loop. Only a few glomeruli show 
necrosis of several loops. The cells lining the capsule of Bowman are swollen 
in places, but there is no actual desquamation. The spaces of Bowman 
contain either albuminous material, red cells, or both. The collecting 
tubules show no noteworthy changes. 

Microscopic Diagnosis. 

Acute ulcerative ileo-colitis. Acute Ijnnphadenitis of the mesenteric 
and retroperitoneal Ijunph nodes. 

Early acute diffuse glomerulonepliritis. 

Cloudy swelling of the heart. 

Toxic and fatty degeneration of the liver. 

Spleen: Minor lesions. 

Lungs: Slight passive congestion. 

Pancreas: Minor lesions. 

“Adrenals: Marked hjq)eremia. 

Blood removed from right side of the heart one and a half hours after 
death showed: 85 mg. per 100 cc. of blood urea nitrogen, and 640 ing. 
per 100 cc. of blood chlorids. 

Culture from heart’s blood: Negative. 

jNIucus from the lower part of ileum and colon shows very large numbers 
of Gram-positive bacilli, vdth blunt ends wliich morphologically resemble 
B. welchii. Some of this mucus was inoculated into tubes of brain bouillon. 
Gas was produced in a few hours. Some of the tubes were covered Mth a 
laj’er of paraffin oil; these tubes formed less gas. 2 cc. of a twenty-four- 
hour brain-bouillon culture were injected intravenously into a rabbit, and 
the animal was sacrificed ten minutes later. The rabbit was then placed 
in the incubator at 37° C. for six hours. The animal was tremendouslj' 
distended with gas. There was crepitation in the interfascial spaces. The 
muscles were cloudy, friable, and had the appearance of having been boiled. 
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rliii'acteristic odor of Bacillus welcliii gas Avas noticed. Tke liver was studded 

of gas and had a “foamy” abearance.. Some of 

the bubbles had broken through the capsule. Bacillus Avelchii or ganisms were 
recovered on smear and culture from the heart s blood and 1 ia er. Sub 
cultures Avere made in litmus milk. In twenty-four hours they 
much gas, acid reaction, coagulation, but the casein Avas not compMely 
digested. At a later date spore fonnation was observed, which Avas more 

rapid in the paraffin-oil-covered tubes. +1,0 

Cause of Death: Severe toxemia probably due to absorption oi the 

Bacillus Avelchii toxin from the intestines. 


' Summary. Consideration of the clinical course and the findings 
of the autopsy lead us to adhere to the diagnosis of gas-bacillus 
infection. The changes in the kidney might, Ave believe, have 
escaped the attention of a less alert pathologist than Dr. Eiman, and 
moreoA^er the lesion is too slight to be regarded as the cause of 
death. No other lesion Avas found that might be suspected, and. 
indeed, if the Bacillus aerogenes capsulatus had not been found and’ 
eultured, the cause of death might have been unknown, even after- 
the autopsy. The possibility of diabetes seems to have been defi- 
nitely excluded. Apparently the most valuable signs of this condi- 
tion are the profound prostration, the hypotension the afebrile 
leukocjdosis, the peculiar fetic odor of the stools, perhaps the 
erythematous^rash and the discovery of large Gram-positive bacilli 
Avith rounded ends in smears from the rectal contents. 


MONGOLIAN IDIOCY: THE MANNER OF ITS INHERITANCE. 

By Madge Thurlow Macklin, B.A., M.D. 

(From Department of Anatomy, Medical School, University of Western Ontario, 

London, Ontario.) 

Since Mongolian idiocy was first differentiated as a clinical 
entity by DoAvn,is9 its etiology has been a matter of interest, inas- 
much as It frequently appeared in families in Avhich there was no 
neuropathic taint. 

Etiology. Various theories have been advanced as 
explanations of its occurrence, the most favorably received being 
those to be mentioned. Perhaps most widely accepted Avas the one 
which attributed this deformity in the offspring to reproductive 
exliaustion on tlie part of the mother, since numerous^ observers 
toted that the Mongolian idiot was usually born after a long series 
of pregnancies. Occasionally however, the Mongol Avas born Tn 

could^ar“oSr^^^^^^ 

...0 n.ot„„ 
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secundipai’fe, so that emphasis was placed not upon the number of 
pregnancies, but upon the advanced age of the mother as the causa- 
tive agent. Other writers have sought the explanation for this dis- 
ease in an unusual difference between the ages of the parents; in a 
syphilitic taint in the child ; in undue emotional stress on tlie part of 
the mother during the early period of the pregnancy; in hyper- 
thyroidism in the fetus — in immaturity or senility of the ova and in 
endocrine disturbances in the mother. 

The very fact that such diverse theories have been advanced is 
fairly reliable evidence that we have not yet arrived at the correct 
solution. A review of the literature will convince one of the fal- 
lacies of some of these hypotheses. For example, were syphilis the 
underlying cause, more observers would have discovered evidence 
of congenital syphilis in their cases. Such evidence is remarkably 
lacking in the clinical reports on Mongolian idiocy, although there 
have been writers who have claimed to have found it in a large 
proportion of their patients (145). At the hlayo Clinic, where the 
Wassermann reaction was sought as a routine measure in such cases, 
not one was found to show a positive Wassermann, although the 
series numbered 155 patients (125). Oreff^^ who obtained the 
Wassermann reaction on 65 of his 95 patients chosen at random, 
found it uniformly negative. Such evidence forces us to look else- 
where for the cause of Mongolian idiocy. 

Comby^®^ has been an advocate of the theory that worry or 
physical suffering in the early months of pregnancy is responsible. 
In a series of 95 cases he elicited the history of distress, either physi- 
cal or mental, in 69 instances. On the other hand, many women 
experience suffering in the early months of pregnancy, due to the 
pregnancy itself, and do not produce Mongolian idiots at the end 
of the time. During the World War, hundreds of women were sub- 
jected to the most unusual emotional and physical strain, but only 
a negligible number of them brought forth Mongolian imbeciles. 
This theory is wholly inadequate, and must be discarded. 

The idea that the disease is caused by a marked discrepancy 
in the ages of the parents, as for example, when the father is much 
older than the mother, or the mother is older than the father, might 
find support from isolated instances. Tumpeer^®^ recorded a patient 
whose father was 66 and whose mother was 38 at the time of his 
birth. Cautley®® reports that the mother was 38 and the father 35 
at tlie birth of his patient. But opposed to such cases are those in 
which the parents are both young, and with a normal difference 
between their ages. They may give birth not only to one hlongol, 
but to two; witness, Borovsky’s®^ cases in which the mother was 26 
and 28, and the father 31 and 33 at the birth of the first and second 
Mongol respectively. The average of a number of cases certainly 
lends no support to this view. Von Hofe,“® recording 41 instances 
found that the father was older than the mother in 36 of them. 
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Orel” found the mother to be older than the 

of 104 cases. In reports in the literature, I “7 

in -which the father’s age was given, with an average of 39. J • 

I found 321 reports which gave the mother s age, with an average of 
343 years. Certainly here there is no mdication of undue differ- 
ences existmg between the ages of the parents. This theory along 

with the other two must be ruled out of court. 

Still another fallacy to be dealt with is that concerned with t e 
idea that advanced age of the mother is responsible for the Mongo- 
lian idiot. Let us look at the statistics for a moment. In bhuttle- 

worth’si^^ series of 120 cases, 66 per cent were under forty and could 
not have been considered as too old for a pregnancy. In Comby 
series of 93 mothers whose ages were given or indicated, 67 per cent 
were under 40. Oreh^i found that in 104 instances, the mother of 
the Mongol was below 40 in 67 per cent of the cases. An even higher 
percentage of mothers was under 40 in von Hofe’s series of 36, 
namely, 89. 

Still states that it is rare for a woman under 30 to give birth 
to a Mongol, only 17 instances occurring in his 420 cases. I found 
73 times that the mother was under 30 in the 321 cases listed; so • 
that 22.7 per cent of these women were decidedly young. 

The most recent literature brings out a few other hypotheses, 
which because they are being advocated, should receive some atten- 
tion here. Clark^®^ advances the theory that hyperthyroidism in the 
fetus is the cause of Mongolism. This is of interest, because cases 
which have been reported of hyperthyroidism in the fetus or new- 
born have not mentioned any accompanying Mongolism, so that it 
cannot be a universal factor in its production. (158, 161, 162, 163.) 
As a matter of fact because of the close similarity between cretinism 
and Mongolian idiocy, the latter has been attributed to a deficiency 
in the thyroid during feta,l life ( 112 , 120 ), although thyroid adminis- 
tration has repeatedly failed to relieve this condition. 

h^ckintoslfias attributes, the disease to fertilization oLova that 
are immature or too senile to develop into a perfect fetus. He states 
that the Mongol is usually found as the first child of a very young 
mother, or one born when the mother is nearing the menopause. 
For cases that occur in between these ages, he postulates a patho- 
logical degeneration of the ovary occurring any time during the 
sexum life of the mother. In the combined 197 cases cited by OreF®^ 
and Combyios the mother was below 20 only twice, so that sexual 
immaturity played no part in these cases. With respect to the 
advanced age of the mother, we found 67 per cent under 40 with the 

average 34.3 years, an age removed from the time of the menopause 
by 10 or more years. ^ 

For all the^ses not covered by the immature or senile aspects 

f his theory, hlackintosh brings fommrd the pathological degenera- 
tion of the ovary as an explanation. Since both ovaries mly not 
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degenerate at once, he says that a woman may give bii'tli to two, 
bnt only two Mongolian imbeciles in her life. The corollary of this 
proposition is that after the birth of the second Mongol, no child, 
normal or affected could be born. There are, liowcver, records in 
which four hlongols in a family were born (90) ; and three in wliich 
three were present (48, 114, 140). In one instance (140) the three 
Mongols were preceded and followed by one normal child. In a 
second case, the defective offspring were the first, fourth and sixth 
of six children (114). In another family in which there were two 
Mongols, they were the first two children, and were followed by 
three normal ones. Mackintosh’s theory of the etiology of Mongo- 
lism falls to the ground, condemned by recorded facts. 

Armstrong®^ feels that the cause is maternal, operating at matura- 
tion. He does not state that he believes it to be hereditary in 
origin. Greig““ considers that the disease has its origin in a defect 
in fetal growth. He conceives it to be an inability on the part of 
the fetus to continue development along the lines laid down in the 
early or embryonic period. While it is true that the effects of this 
disease may not be manifest until the fetal period, the primary 
cause was present I believe in the unfertilized ovum and in the 
sperm as well. 

That the sperm is as much responsible as the ovum is supported 
by the pedigree reported by Hermann*^'* in which the grandfather 
of one hlongol, and the grandmother of another were brother and 
sister. This is suggestive at least that the defective germ plasm was 
present in this brother and sister, and was passed on down to their 
grandchildren. 

Now let us turn to what is perhaps the most favored of the theo- 
ries, namely, that the Mongolian idiot is born at the end of a large 
family, and that the condition is due to reproductive exliaustion. 
After a rather thorough search through the literature, I was able to 
collect records of 275 cases of Mongolian idiocy in which the place 
in the family occupied by the defective child was stated. From 
these figures a curve was constructed showing the percentage of the 
total number of cases which occurred in each place in the family 
(Fig. 1 broken line) . It will be noted that 28 per cent of all the cases 
were the first child in the family. Only 15 per cent of Still’s’ 420 
cases, and 22 per cent of Orel’s 95 cases were the first born of their 
families. This is an average of 20 per cent for the 788 cases listed 
in Still’s, Orel’s and my series. 

Reference to this curve shows that 69 per cent of the number 
(190 cases) of affected patients were the result of the first four preg- 
nancies, so that most of them could not have been attributed to 
reproductive exliaustion. In 300 cases reported by Reuben and 
Klein’^" (not included in my list), tliere were 50 per cent who were 
the result of the first three pregnancies. Although Still'"’'’ is inclined 
to look upon the number of pregnancies as playing some role in the 
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production of this condition, his figures show that over half the cases, 
54 per cent, fell into the place of the first four children of the family. 
When we compute a curve for the entire families from which 
these patients came, we see that of the 1100 members, making up 
these families, 738 or 67 per cent were the first four children of the 
family (Fig. 1, solid line). What does this very close approximation 
of figures mean: 69 per cent of the defectives and 67 per cent of the 
entire families occurring in the first four pregnancies? As I inter- 
pret them they mean this— the Mongolian idiot tends to occur in 
each place in the family in the same proportion that the population 
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Here might be mentioned the tendency to report the IMongol as 
the “last” child, implying that it comes at the end of the reproduc- 
tive period of the mother. It might be the last child and yet be the 
result of the first pregnancy. JMoreover, if there has been no time 
for a second pregnancy to supervene after the birth of the defective 
child, it is inevitably the “last” at that time. Hence statistics 
saying that it was the last child in 50 or 60 per cent of the cases do 
not prove anything at all. Von Hofe“® points out this error and 
illustrates his point from his ovm series. Of 150 cases the IMongol 
was the last child in 97 cases, but in 70 of these 97, the child was 
under two years of age. There had scarcely been time for another 
pregnancy to occur. Were these families to be investigated ten 



Fig. 2. — Showing the ratio of affected to normal individuals in each place in the 
family. The curve shows an upward trend at the end, but compare this with Fig. 0, 
based upon similar ratios in the case of families with 1600 members suffering from 
hereditary defects. These far from being looked upon as more apt to affect the later 
children have been held to be prone to affect the first child. The upward trend of 
both is explained by the few cases upon which the ratios in these places are founded. 


years from now, the Mongol would stand less chance of being tJic 
last child. Berry®^ reports 10 instances in which a normal child 
followed the birth of the defective one. Brushfiekl®® in 157 cases, 
found that six times the IMongol was followed by one normal infant; 
five times it was succeeded by two normal children; twice it Avas 
folloAved by three; once each by four, five and seven! If reproduc- 
tive exhaustion be at the basis of this defect, Avhat must have been 
the mother’s condition after bearing seven more children following 
the Mongol! Comby'®^ records 6 cases; Fletcher”® one and von 
Hofe”® one, in Avhich tlie IMongolian idiot Avas folloAved by one or 
more normal children. Although these are by no means the only 
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instances in which the defective child was not the last, they 
suffice to show that this idea is without foundation in tact. 

Ordahh^g finds that twelfth children are affected four times as 
frequently as they are eiqiected. In the series I have collected, 
those who are affected and fall in to the twelfth ^ ^ 

are twice as numerous as they should be accordmg to the percentege 
in twelfth place in the entire family, but exactly the same thing 
holds true for the twelfth children in amaurotic idiocy. Ihus U J 
per cent of all the children in the Mongolian families were twelfth, 
but 1.4 per cent of the affected children were twelfth. But m amau- 
rotic idiocy, the corresponding percentages are 0.3 for the popula- 
tion as a whole, and 0.6 for the affected children. The number 
of cases which one finds among twelfth children are so limited in 
number, because there are so few families which are that large, that 
statistics become unreliable. Thus in Tig. 2, which represents the 
ratio of affected to unaffected in the Mongol families, we see the 
curve rise sharply at the end, which might be interpreted^ to mean 
that the later pregnancies produce an unduly large proportion of the 
hlongols. But if we compare this with Fig, 4, which is similarly 
plotted for the ratios of affected to normal in amaurotic idiocy, we 
see this curve rises toward the end. Fig. 5 (reproduced from another 
paper which has not yet appeared in print) is a similar curve for 
1600 cases of hereditary defects, and here again the curve which 
has varied on either side of a theoretical liue representing the aver- 
age for these percentages, rises abruptly for the thirteenth, four- 
teenth and fifteenth child. Yet such- defects have been held as 
most liable to affect the first child of the family.^®® Thus we see 
that it is due to the limited number of cases found in these later 
pregnancies that the curve fluctuates so widely. The type of defect 
whose incidence is bemg shown in the curve, whether it be Mongo- 
lism, amaurotic idiocy or hereditary defects in general, does not 
appear materially to alter the shape of the curve (Fig. 2). 

Summarized Objections to Theories of Etiology. To sum up briefly 
then the inconclusiveness of the theories thus far dealt with: 
sjqihilis, far from being universally found in these cases, is compara- 
tively rare. There are too many instances in which the mother has 
endured physical or mental hardship during the pregnancy and does 
not produce a Mongol, for us to designate this as a cause. Most 
cases occur when the age differences between the parents is that 
usually found in the population at large. The average age of mothers 
producing Mongolian idiots was 34.3 years, and of the total number 
ot cases, 22 per cent were less than 30. The average pregnancy 
V iich resulted in the defective child was about the fourth, and 69 

number of defectives were found to occur in the 
nrst tour pregnancies. 

aon all these aignmcnts ts not the statistics which show how old or 
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how young the mother Avas; or tJiat it AA^as tlie first or the fifteentli 
child AAdio AA'as the hlongol, but the fact that AAutli the passing years, 
there are accumulating more and more instances in AAdiich at tlie 
time the jMongol is born, there is born also a normal tAA-in. 

It is at once obAuous that if difference in age of the parents, or 
adA^anced age of the mother, or uterine exliaustion or endocrine dis- 
turbances (141) or any other eiiAuronmental influence is to haA’e any 
effect upon the deA'eloping fetus in the direction of producing a 
IMongolian idiot, then both tAAuns should be affected. That they 
are not is a matter of record. Thus Mitchell and DoAsming^-' 
found that in 24 instances in AAdiich Mongolism had been reported 
in tAA'ins before 1926, there AA^ere only 3 cases in Aidiich both tA\dns 
AA^ere affected. They AA^ere of the same sex. In the remaining 21 
cases only one-half the contents of the uterus AA^as affected, the other 
half being a normal tAAun; 

Thus in the majority of instances the eAudence is strongly against 
enAuronmental influences, and much in faAmr of the defect being 
mherent in the germ cell, that is, inlierited. This conception 
AA'ould at once explain the occurrence of tAA'ins one of AAdiich AA^as 
normal, the other defectiA^e. But there comes in at this point the 
consideration of unioAuiIar and bioAuilar tAAuns. If from tA\m OA^a it is 
not necessary that they be alike, either in sex or characteristics; 
although they may be, but if they are deriA^ed from one OAmm then 
they must be identical AAdth respect to both these features. But AA^e 
must remember that although the tAAuns are of the same sex they 
are not necessarily from the same oimm. An article just published 
by H. H. NeAAmian^®® discusses the method of diagnosing identical 
tAAuns, and there are instances, ei'en after the most exacting scru- 
tiny, in AAdiich it is almost impossible to decide AAdiether they are 
merely fraternal, or are identical. Tliis must be remembered Aidien 
AA'e come to examine the reports of the cases in the literature. Since 
the report of Mitchell and DoAA’ning, I hai'e collected 10 other 
cases in Aidiich this disease occurred in tiidns, and these AAutli 
hlitcheH’s cases and 14 others reported by Orel'^“ are tabulated 
in Table I. 

There are listed here 48 cases of Mongolism in tiAuns, inA-ohdng 
one or both members. One of these (see Table I) is doubtful, the 
diagnosis betAA^een congenital sj^ihilis and Mongolian idiocy not 
being clear. Of the 47 authentic cases, there are 17 in ndnch the 
tA\dns AA’ere of opposite sex, obidously bioAmlar, and in AAdiich only 
one AA’as affected. There AA’ere 6 cases in AAdiich both tAAuns AA’ere 
affected and both AA’ere of the same sex, presumably unioA’ular. In 
4 cases the sex AA’as not giA^eii of either tAA’in, but only one Avas 
affected. There AA’ere 20 cases (not including A’an der Bogert’s) 
in AA’hich the tAvins Avere of the same sex, but only one AA’as afi'ectcd. 
In 5 of these the record says definitely that there AA’cre 2 placenta; 
or that they AA’ere bioA’ular (lOS, 113, 127, and Moro and Siegert, 
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TABLE I.— MONGOLIAN IDIOCY IN TWINS. 


Author. 


Male. 


Female. 


ilh one hvin 


affected. 


Cases in which sex differed. 
Neumann, 1899 (cited by Orel, 1926) 

Shuttleworth, 1909 

Hultgren, l9l5 (cited by Orel, 1926) 

Cas3el, 1917 (cited by Orel, 1926) ,. 

Cassel, 1917 (cited by Orel, 1926) 

Swanberg and Haynes, 1919 . 

McLean, 1922 

Halbertsma, 1923 

Halbortsma, 1923 

Halbertsma, 1923 (cited by Orel, 1926) 

Peiper, 1923 (cited by Orel, 1926) 

Vas, 1925 (cited by Orel, 1926) 

Orel, 1926 

Comby, 1927 ^ 

Comby, 1927 

Erabbe, 1927 (cited by Orel, 1927) ! 

Armstrong, 1928 

Cases in which the sex was identical w\ 
Halbertsma, 1923 . 

Halbertsma, 1923 . . . . [ 

Siegert, 1923 (cited by Orel, 1926) 

Moro, 1923 (cited by Orel, 1926) 

Clay, 1922 . . . . . . _ 

Jewesbury, 1925 . . . 

Myers, 1925 ...... 

Cassel, 1926* (cited by Orel, 1926) 

Orel, 1926 

Gautier and Coetaux, 1926 (cited 'by 
Loupland (cited by Greig, 1927) 

Coupland (cited by Greig, 1927) 

Dietrich and Berkley, 1926 . * 

Deitrich and Berkley, 1926 

1926 (/cited by Orel, 1927) 

Mitchell and Downing, 1926 
Chown, 1927 . . ' ' 

Krabbe, 1927 (cited by Orel, 1927) 

Ivrabbe, 1927 (cited by Orel, 1927) 

Krabbe, 1927 (cited by Orel, 1927) . 

\ an der Bogert, 1916t ... 

Hiorll,, WoT. ‘i W t'si” T T” 
Bruckner, 1926 

Bculjon and Klein, 1926 ' ’ ' • 

Dickey, 1927 


Orel, 1927) 
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J^-sor . -- affected. 

' ^'''KeTSi9 (cited SfsSnbU^nfn^^ 

congenital sj-phih’s simuLr'^'^°AT^®'^ Mongoban idioev h ^'^‘'^^entic case 
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cited by Oreb-'’^. In 14 of the remaining 15 cases, there is no evi- 
dence presented one way or another. 

In Wieland’s case, it is stated that they were diagnosed in the 
obstetrical clinic as uniovular. If this were true, it would be such 
strong evidence against the theory that this defect is hereditary 
that it would practically mean its abandonment. But Orel,^^^ 
who cited this case, does not state whether Wieland gives the evi- 
dence upon which this diagnosis was made, and inasmuch as it is 
the only case in 47 that appears to controvert the eiddence, I feel 
that we may take with considerably more than the traditional 
allowance of salt the statement that in this case the twins were 
from a single ovum. 

Importance of the “Short Littje Finger.” Before going into a dis- 
cussion of the mode of its inlieritance, there is another matter that 
should be mentioned in this coimection. In a great many of the 
clinical reports of Mongolian imbecility, mention is made of the 
presence of the short little finger, which does not reach up to the 
terminal joint on the ring finger; also of the incurved distal phalanx 
of the little finger; and in some instances the transverse Ime across 
the palm which divides it completely into two regions. Thursfield*®^ 
in a study of his cases found that the incurved phalanx was absent 
in 16 cases, present in 13 and not noted in 13. Thus in the observed 
cases it was more often absent than present. Oreb^^ found it present 
in 39 of 69 observed cases. Crookshank,^®® states that it has no 
special relation to Mongolism but occurs in the young of all races, 
and that not infrequently it is hereditary. I wish to mention here a 
family in which the short little finger with marked incurving of the 
last phalanx has been transmitted through the direct line for four 
generations, having been present in a woman, her daughter, two 
of her daughters, and a daughter of one of these. In addition to 
this, in the female of the fourth generation and in her mother there 
was present also the transverse line across the palm. Evidence as 
to the presence or absence of this feature in the other three was not 
noted. The intelligence in all these women was decidedly above 
the average, Wile^®^ found this transverse line in 8 of 25 cases of 
Mongolism. 

Wegelin^®® reported a family in which this defect, namely, a short 
little finger with the distal phalanx showing incmving, was trans- 
mitted with great frequency and as a dominant character. Oreb®“ 
found that this condition had existed in four generations in the 
family which finally produced the Mongolian idiot which was one 
of his patients. The condition had been present in a woman, her 
son, six of his eleven children, and in two of the children of one of 
these who was affected, so that it behaved as a dominant character. 
Orel”® cites the opinion of one writer that this condition in the hand 
may be indicative of a latent tendency toward Mongolism, which 
togetlier with exogenous factors will produce outspoken Mongolian 
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Mmov Altliougli in Orel’s case the mother who produced the Mon- 

gol had hllelf t!>e deformed little finger, .^f^^^dXctive 
Lcumstance that could account for the production ot the detect e 

child especially since that pregnancy terminated m a normal cM 
at wkfarlce the moLr four years later produced another 

conShere are aU grades of this defect, and a mere gtoee at 
the tods ot many of the population serves to show how frequently 
the milder grades are seen. Certmn it is that it is found m many 
individuals who are far from showing Mongolism, and that Mongo- 
lian idiots are frequently found in whom this particular characteris- 
tic is lacking. 
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Fig. 3. — The solid line shows the percentages of the total membership of 118 fami- 
lies in which amaurotic idiocy occurred which fell into each place in family. The 
broken line represents similar percentages for the affected members of these families. 
Note the practical identity of the two curveSi also that 69 per cent in both cases were 
the result of the first four pregnancies. 


Method of Inheritance of Mongolian Idiocy. As noted in the fore- 
going paragraphs, there is good evidence in support of the theory 
that this condition is an hereditary one, and very conflicting evi- 
dence in support of any of the theories which attribute it to factors 
other than those residing in the germ cell. If it is inlierited, what 
is the mode of its transmission; is it due to unit recessive factors as 
suggested by Hermann 


If the reader will recall the matings of individuals showing domi- 
nant or recessive characters as worked out by Mendel over sixty 
years ago, he will remember that if a trait, normal or defective be 
dominant, it must be present in at least one of the parents in order 
that It appear in the children. In the disease under discussion there 
are, so far as I am aware, only two records of a Mongolian idiot 
liavmg had a child (134:, 139), and in these cases all three children 
were normal. In every instance in which a child was a Mongolian 


326 


maCkLin: Mongolian idiocy 


idiot the parents were normal, at least as far as idiocy of the Mon- 
golian t'^Tie was concerned. That at once rules out the possibility 
of its being a dominant character. If the trait is recessive, there is 
one mating in which both parents being normal may yet produce a 
defective child, namely, that mating Avhere both parents are hybrids, 
D R, and in which the offspring are apt to appear in the ratio of 
three normal children ( D D, 2 DR) to one abnormal (RR ) . Such a 
unit recessive character Hermann”^-”® thinks Mongolism to be. 

Let us examine the question ivith the aid of the statistics gathered 
from the literature, and compare these Avith the figures of other 
diseases due also to recessh’e factors, presumably unit. For com- 
parison let us choose amaurotic familj^ idiocy, AAdiich always appears 
in offspring of normal parents, and hence must be due to recessh^e 
characters. In the literature aA^ailable to me, I AA^as able to collect 
records of 118 families in which amaurotic family idiocy occurred. 
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Fig. 4. — The ratio of affected to normal members in these 118 families. The 
curve rises at the end in a manner similar to that in Fig. 3 and Fig. 5. 


and in AAdiich the order of the children was given. In addition to 
this there Avere 24 families recorded in AAdiich the order of children 
AA'as not giA^en. In Fig. 3 are plotted two curves, the broken line 
being the percentages shoAving the distribution of these affected 
individuals in the family. The curA-^e for the place in family of all 
the members, afl’ected and normal, is giA’^en in the solid line for com- 
parison. 

Thus in 118 families there was a total of 509 persons distributed 
through twelA’'e places. Of these, 118, or 23 per cent, were the first 
bom of their family; 100, or 20 per cent, were the second born, etc. 
The broken line represents a similar set of percentages for the 
affected persons in these 118 families. There was a total of 210 
affected persons, of whom 48, or 23 per cent, Avere the first born; 40, 
or 19 per cent, AA'^ere second born. A glance at Fig. 3^ shows how 
closely these two curA'^es approximate each other, indicating that 
there was no greater tendency for this disease to appear in the chil- 
dren from the earlier pregnancies than in those from the later ones. 
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or mce wrsa. Of the.se 509 persons, 354, or 69 
bers, occurred in the first four pregnancies. Of the 210 ae^ctive 
children, 145, or 69 per cent, likewise occurred in the first four 
pregnancies. This shows again, as do the two curves, that m a 
family in which this disease is apt to occur, any one child is just as 

liable to show it as any other. _ . 

It was mentioned above that, in addition to the 118 families in 
which place in family was given, there were 24 other families 
in which the disease occurred. Of these 142 families there were 68 
in which only one child in the family was affected, and 74 families 
in which more than one was affected, distributed as follows: 29 
had 2 defective children, 29 had 3; 11 had 4 j 3 had 5; 1 had 6 and 1 
had 8 amaurotic family idiots to its credit! Thus, of the total 
number of kmilies listed, 74, or one family in every 1.9 families, 
had more than one member affected. These 142 families had a total 
of 279 affected children, or an average of 1.96 to a family. 



Fig. 5.— The ratio of affected to norma! individuals in families in which occurred 
1000 persons mth hereditary defects. The same rise at end of curve as seen in Fig. 3 

duo to limited number of cases found in these later pregnancies. * * 


^ Let us now compare these figures with those obtained in an exactly 
similar manner for Mongolian idiots, a disease far more frequent 
than amaurotic idiocy, for where I found only 142 families affected 
with the atter condition, I found records of 2491 families in which 
IMonpls had been born. Of these the place in the family was indi- 
cated in 268 instances; the number of affected being 275 Fia 1 
pves the curve for the place in family of all the members in a solid 

affected persons in these fami- 
lies in the broken him. Again there will be noted a rather close 
agreement between the two, thus indicating that there is not anv 

to appear in the later pregnancies 
As a matter of comparison, 190 of the affected children, or 69 nei 
ent occurred m the first four pregnancies, while 738, or 67 per cLt 
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of the children of these families were the first four of .the family. 
It will be noted that just the same percentage of hlongols as of 
amaurotic idiots appeared in the first four pregnancies, namely, 69. 
Still’s standard curve shows that only 63 per cent of the whole 
population occurs in the first four pregnancies. There never has 
been held to be any special predilection on the part of the late 
pregnancies to terminate in an amaurotic idiot; there should be no 
theory that the Mongolian idiot is more apt to occur at the end of a 
large family in the face of figures like these. 

Of these 2491 families, in which occurred 2526 Mongolian idiots, 
there were 2461 in which only one child was affected, and but 30 
in which more than one was a Mongol. There was one instance in 
which four were affected (90); three in which three hlongols 
appeared (48, 114, 140); and 26 families in which there were two 
Mongols (93, 104; 108; 111 same as 132; 114, 2 cases; 123; 132; 137; 
140 ; 142 ; 145 ; 154, 130, 9 cases ; 131, five cases) . In addition to these 
cases in which brothers and sisters were affected, there were three 
instances in which first cousins were affected (93, 99, 133), one in 
which second cousins were Mongolian idiots, (114) and one instance in 
which a woman who had two sisters and one brother affected, gave 
birth to a child similarly afflicted (114). Thus, although there was 
one family in every 1.9 which showed familial distribution in amau- 
rotic family idiocy, there was only one in every 83 families which 
showed more than one child affected with Mongolian idiocy. While 
the average number of affected per family in the former disease was 
1.96, it was only 1.014 for the latter. 

Even the most casual glance at these figures will convince the 
average reader, that if both these diseases are due to recessive 
factors, amaurotic family idiocy is due to factors which make the 
appropriate combination far more frequently than do those respons- 
ible for Mongolian idiocy; almost 44 times as often according to the 
above figure. ^Wiat then is the explanation of the wide difference 
in the two diseases, one occurring frequently in families, the other 
rarely, since both are stated to -be hereditary, and due to recessi^^e 
factors? 

Let us assume for the moment (a statement that has indeed been 
assumed for a long time) that amaurotic family idiocy is due to a 
combination of two recessive factors, RR. Since it always occurs 
in the children of healthy parents (for the affected child always dies 
in infancy and never lives long enough to become a parent) the 
parent’s genetic constitution must be DR, so that the chances are 1 
in 4 that the defective child will be bom; 3 in 4 that the children will 
be normal. Do the figures of amaurotic family idiocy agree with 
these theoretical ones? We found that of 509 persons, 210 were 
affected, or 41 per cent. We should have expected only 25 per cent. 
Where is the difficulty? 

From statistics gathered in connection with hereditary conditions 
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in which the number of families having 1 , 2, 3, and so forth, children 
“ iSrSned, I found that in a toUl of 200 ** "re 
« with only one child, 33 with tivo; 287 * 22 four^ 1^ 

with Eve; 15 with six; 12 with seven; 9 with eight, 8 with nine, 6 
witli ten; 4 with eleven; 2 with twelve; and one each with thirteen,, 

fourte 6 ii and fifteen cliildren respectively. t c j , • • 

Experimental Studies. I then set myself the task of determining 
how many children with amaurotic family idiocy would be born m 
200 families, in which the genetic constitution of the parents was 
VR and in which one would expect that one m every four would be 
defective. Themethod chosen was simple and notwithout errors. It 
is not even thought that such a procedure as that to be described 
proved the method of inheritance in amaurotic family idiocy or in 
Mongolian idiocy. The results obtained were interesting, however, 
when compared with the figures obtained from the literature of 
actual cases. 

For the so-called theoretical cases of amaurotic^ family idiocy, 
I chose three red balls, and one white; placed them in a box, in the 
bottom of which was a hole slightly larger than the diameter of the 
balls, which were of the same size and weight. These were then 
shaken up, the box turned upright and a: ball allowed to roll out. 
If red, it was regarded as a normal child, if white it was listed as 
defective. This was done 847 times (that being the total number 
of individuals in the 200 families mentioned above). These were 
divided off into families of appropriate size, and the position of the 
defective child in its respective family noted. Thus, of the 200 
families in which the white ball might have appeared, it did so in 
only 122 , but appeared in these 122 families 205 times. There were 
68 in which the white ball appeared only once, and 54 in which it 
appeared more than once. Thus there was one in every 2.2 families 
affected, a number not far off the 1.9 actually found from the litera- 
ture. These 122 families had 205 affected, an average of almost 1.7, 
to a family-a number, again, not far from the actual 1.96 per family. 
T-here were 143, or 69 per cent of these 205 cases that occurred in 
the first four pregnancies, exactly corresponding with the percentage 
actually found for that value. 

Now it will be recalled that there were 847 opportunities for the 
white ball to appear; it actually came out 205 times, or once in every 
44 times as against the theoretical 1 in 4 . The law of chance was 
vorkmg rather smoothly here. ^ On the other hand, the 205 times 
V ere grouped in 12 .. families, with a total membership of 661 This 

31 per cent, aflected. Compare this with the high value of 41 ner 

one at the basis of the too high percentages in actual cases Wp rln 
.mt toov the number of families who hive tile pZSSv of vro 
ducuig an amanrotic idiot who do not do so. If we dW S adZ 
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tlie number of pregnancies in them Avliich result in normal children 
to our calculations, we should inevitably find a decrease in the A^alue 
of 41 per cent. What this decrease would be is, of course, impossible 
to say. The close agreement between these theoretical families 
and those found in the literature is interesting to those who believe 
that this condition is inherited and is due to a combination of unit 
recessiA’'e factors. 

It Avill be recalled that Mongolian idiocj' though much more fre- 
quently encountered than amaurotic familj’^ idiocy, is, hoAvever, 
A^ery rarely familial in distribution as compared with the numerous 
instances in which amaurotic idiocy affects more than one member 
of the famil3\ Were it due to a unit recessive factor, its chances of 
affecting more than one child in a family would be identical with 
amaurotic idiocy, and so we should expect to find that instead of 
30 families with more than one Mongol, there would be 1311 families 
shoAving familial distribution. ObAuously, Mongolian idiocy is 
7iot due to a pair of 7mit recessive factors. 

If Ave suppose that it may be due to a combination of two pairs 
of recessive factors then the chances for its appearing in more than 
one member of a family would be lessened, the degree to which that 
lessening took place depending upon the genetic constitution of the 
parents. For example, let us suppose that there are two factors, 
A and B, dominance of which is expressed by capitals, recessiveness 
expressed by small letters, and that it is only when the genetic con- 
stitution of the individual is aahh that hlongolism results. Then the 
parents could be a combination of any of the folloAving constitutions; 
(1) AaBb] (2) aaBb; (3) Aabb, each one of which would be normal, 
in itself, but capable of producing a Mongol if the proper combina- 
tion Avere made. The percentages of defective offspring would A^ary 
according to the combination of parents. 

In Table II one sees that of tlie six ppssible combinations, there 
are three which give chances of 1 in 4 for the appearance of the 
defecth'e offspring, aabb, two in which the chances are 1 in 8, and 
one in which they are 1 in 16. If these three parental tjqDes were 
present in equal numbers in the community, and if the 6 possible 
combinations of these types were made in equal numbers, the chances 
for the jNIongol to appear in these families as a whole Avould be 1 in 7. 

Taking the combination which produced Mongolian idiots in the 
ratio of one idiot to 15 normal individuals, as the basis for the theo- 
retical families, the balls were now placed in the box, 15 red and one 
white one, and the series of 200 families completed as has been 
described. Here out of a possible 200 families in AAdiich the defec- 
tive child might haA’e occurred, it actually appeared in but 50. In 
these 50 families there AA'ere 6 in which the white ball appeared more 
than once. Thus, one family in CA’crj^ eight showed familial distri- 
bution. There was a total of 59 affected, or an aA’^erage of 1.18 to 
a famil3% That there was adequate mLxing of the balls, so that 
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ba"ai. One-Sixteenth of 847 is 53. so tliat the nnmbei 59 is 
"It wmbfnStwSiat these 

that there should be several members of a family , 

frequently than there are actually. Hence we may .conclude th 
the inheritance of Mongolian idiocy is a much more complicated 
matter than dependence upon unit recessive factom or upon two 
pairs of recessive factors. As was noted above, it is sometimes 
associated with the presence of peculiarities in the hand^that are 
definitely inherited in some families, apparently as simple dominant 
characters. Whether associated with several recessive characters, 

TABLE II. — COMBINATIONS OF TWO PAIRS OF RECESSIVE CHARACTERS. 

COMBINATION 1 BY 1. 


sperm Ab 
nb 



egg AB 

Ab 

aB 

ab 


sperm AB 

AABB 

AABb 

AaBB 

AaBb 


Ab 

AABb 

AAbb 

AaBb 

A'abb 


aB 

AaBB 

AaBb 

aaBB 

aaBb 


ab 

AaBb 

Aabb 

aaBb 

aabb 



COMBINATION 1 BY 2. 




egg AB 

Ab 

aB 

ab 


sperm aB 

AaBB 

AaBb 

aaBB 

aaBb 


ab 

AaBb 

Aabb 

aaBb 

aabb 


combination 1 BY 3. 



COMBINATION 2 

egg AB Ab 

aB 

ab 



egg aB 

AABb AAbb 

AaBb 

Aabb 


sperm aB 

aaBB 

AaBb Aabb 

aaBb 

aabb 


ab 

aaBb 

COMBINATION 2 BY 3. 


COMBINATION 3 BY 3. 

egg Ab 

ab 


egg Ab 

ab 

sperm aB AaBb 

aaBb 


sperm Ab 

AAbb 

Aabb 

. ab Aabb 

aabb 


ab 

Aabb 

aabb 


BY 2. 
ab 

aaBb 

aabb 


there are one or more dominant characters, ndll remain a mystery, 
inasmuch as we cannot make the appropriate mating experiments 
for the solution. It is interesting to speculate, however, concerning 
the mode of inheritance, and inasmuch as there are numerous 
instances of Mongolian idiocy in which these hand peculiarities are 
lacking, it maj’’ be that it is dependent upon recessive factors alone, 
unassociated with the presence of any dominant factors. 

For tlie sake of carrying the analysis a step further, let us assume 
tliat the condition of Mongolism is dependent upon the simultaneous 
presence m the mature germ cell of three pairs of recessive factors 
carried in three different chromosomes. Then the chances for the 
meeting of the factors to produce the proper combination, aahlcc, 
are only 1 m 64 if tlie parents are both hybrids with respect to all 
three factors. As m the case of the two pairs of factors, there are 
her combinations possible, but inasmuch as they all give more 

the combination representing the defective 
one the\ will be disregarded for the moment. 

iMien choosing the balls which should represent the combination 
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in which the chance for the defective offspring to appear was 1 in 64, 
the 63 colored balls were chosen of seven different shades, so that I 
might judge by the color which came out each time if there were ade- 
quate mixing of the balls in the box, a fact I could not have decided 
had they all been of the same color with the exception of the white 
one. With increase of the difficulties attendant upon the appearance 
of the white ball, the number of times which it appeared in the set 
of 200 families became so small as to make results unreliable; so 
that instead of 200 families with a total of 847 members, the occur- 
rence of this defect was sought in 600 families with a total of 2541 
members. In the first 200, the white ball came out 13 times, in the 
second 200, 14 times, and in the third 200, 13 times, but twice it 
occurred in the same family. Thus it occurred 40 times in 39 fami- 
lies, or an average of 1.02 to a family, a value in close agreement 
with that actually found, namelji-j 1.014. 

That there was adequate mixing of the balls is shown by the fact 
that one-sixty-fourth of 2541 is 39.7, while the actual number 
obtained was 40. One family in 39 showed familial distribution as 
compared with 1 in 83, actually found from the literature. This 
“familial” instance, however, did not occur until I had come to the 
thirty-eighth family with an affected member. Hence it might well 
have been that had I made another attempt to find how often it 
occurred in a second 600 families, I might have gone well up toward 
the 80 mark before encountering a second “familial” case. 

Further Discussion. But, as was mentioned, the combination of 
parents in which the chances for a defective offspring are 1 in 64 
is by no means the only possible one. There are seven possible 
t5q)es of parents, AaBbCc, AaBbcc, AabbCc, Aabbcc,- aaBbCc, 
aaBbcc, aabbCc, with 28 possible tjq^es of matings. The chances 
range in these from 1 in 4 to 1 in 64, If these seven types occurred 
with the same frequency, and the 28 varieties of mating were made 
equally often, the chances for the Mongol to appear in the group 
as a whole would be 1 in 14. As there is no reason to suppose that 
the only combination of parents producing the Mongol is the one 
in which the parents are hybrid for each of the factors in question, 
namely, AaBbCc, even this combination of tliree recessive factors 
gives a higher frequency of appearance than we actually find; for it 
must be remembered that in choosing the conditions of 1 m 64 the 
combination was taken that gave the least chance of producing the 
defective child. 

If we now take four recessive characters, and determine the 
chances of all four coming together in the same individual, we find 
first that there are 15 types of parents who could produce the desired 
combination of characters, and these might be grouped in 120 dif- 
ferent combinations. Here the chances range from 1 to 4 in ten of 
the matings to 1 to 256 in one of the matings. Again, assuming 
that all 120 matings are made with the same frequency, the chances 
that the Mongol would appear in tliese families would be 1 in 30. 
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If we now choose five recessive factors as the basis of, the deto, 
Jfind Sthere are 31 possible types oi f 

selves, but capable of producing the desired of fa^rs, 

aabioMee. There are 486 rmee 

in which the chances of havuig the defective child ^ ^ 

from 1 to 4 in some of them to 1 to 1024 m one. Assuming that all 
486 combinations are made with the same frequency , the chances or 

the-Mongol to appear in the group are Im 63. . 

Altiiough this is in almost exact agreement with the conditions 
chosen, 1 in 64, and although these theoretical values were in close 
approximation to those found by dealing with the recorded cases 
of Mongolism, it is apparent how impossible it is to say that this 
defect is due to a combination of five recessive factors. We do not 
know the genetic constitution of the parents, and we do not know 
with what frequency the various combinations are made. Any 
deviation from the equality in number of all types of parents that 
was at the basis of the estimations made above would of course cause 
the chances of the Mongol appearing either to be much less or rnuch 
greater than the number given. Such theoretical considerations, 
however, although not affording any proof of the mode of inheritance 
of Mongolism, do bring very clearly before us an explanation of how 
a condition dependent upon a number of factors, can be so infre- 
quent in most families, that, it appears only as isolated cases, while 
in other families it may affect as many as four out of ten chil- 
dren (90). In such an instance, each parent would have almost the 
entire combination of factors present in his germ cells, but be saved 
from being a Mongol himself by the presence of one of the factors in 
the dominant condition, as, for example, aahhccDdee. 

Another combination of factors which approximates these results 
closely is one of two dominant and four recessive factors. The 
affected person might be homozygous or heterozygous for one or 
both of the dominant factors, but homozygous for all the recessive 
ones. There are 140_ possible types of parents, with over 8000 
possible types of matings. Assuming that these matings were all 
made with the same frequency, the chances for the Mongolian 
imbecile to appear would be 1 in 70. This value is close to 1 in 63, 
and might explain the results found from cases in the literature as 
well as that based upon the assumption that the disease is due to the 
presence of five pairs of recessive factors. 

^ It must not for a moment be assumed that this method of attack- 
ing the problem is looked upon as amounting to proof of any theory 

vahilTnlu ^ forward as of interest that the theoretic^ 

c<^ses fmm agreement with those obtained by 

SiW whlf l with respect to amaurotic family 

idioc\ , Much has been looked upon as due to unit recessive factors 
am with respect to Mongolian idiocy which correTonds to 
csults obtained when the assumption was made thaUt was denend 
ont „p„n five pairs ot umt recessive factors, or two loaSiKd' 
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four recessive factors. Although these theoretical considerations 
have not proved how Mongolism is inherited, they at least prove 
that it is not due to a pair of unit recessive factors, as has been 
suggested. 

After this paper had been prepared and was ready for publica- 
tion, reference was found to Orel’s papers'^'-^^® which were procured 
and his statistics incorporated in the text. It was found that he, 
too, says that Mongolian idiocy is due, not to one factor, but to a 
row of factors, in the germ cells. 

Conclusions. From a survey of the literature dealing with Mon- 
golian idiocy, I conclude that no adequate support for the con- 
tentions that syphilis, mental or physical suffering of the mother 
during pregnancy, advanced age of the mother at the time of con- 
ception, reproductive exliaustion due to a large number of pregnan- 
cies, or to the father being younger or much older than the mother 
have any etiologic significance in the production of this disease. 

Evidence is presented that these and all other environmental in- 
fluences that may be mentioned are not the cause of Mongolian idiocjq 
but that it is due to inherited defects, and so is germinal in origin. 

There is no support for the statement that it is due to the presence 
of one pair of unit recessive factors. 

Its mode of inheritance appears to be much more complex, and 
figures are gi^^en showing the similarity between theoretical and 
actual results when the theoretical are based upon the assumption 
that the disease is due to the simultaneous presence in the germ cell 
of five pairs of recessive factors or two dominant and four pairs of 
recessive factors, carried in as many different chromosomes. It is 
not, hoAvever, suggested that such agreement constitutes proof that 
this is the mode of inheritance of Mongolian idiocy. 

Appendix. When a factor is spoken of in this paper as being responsible 
for a disease, it is not to be understood that the term “factor” is synony- 
mous vith “gene.” It merelj’’ refers to that group of determiners, be they 
one or manj’-, residing in one chromosome, which are responsible in whole 
or in part for the appearance of the particular disease in question. 

Jennings has objected to the term “unit character,” because he says 
that ej'e color, for example, which has been designated as a unit character, 
may in reality depend upon as many as 50 genes, absence of any one of 
which would interfere with the appearance of red e 3 '^es. Thus a fly maj'- 
have 49 of the necessarj^ genes for red ej^e color, but show white eyes through 
the lack of 1 gene. It is, therefore, not a unit character. To conceive of 
such complex qualities, as mental states, for example, as dependent upon 
a single gene or several genes is impossible, he saj’-s. This is quite true, 
but since there are onlj' a limited number of chromosomes, it becomes evi- 
dent that manj' genes are located in one chromosome. If all the genes 
responsible for the disease, let us sajq arc located in the .sa?(ie chromosome, 
then it maj' be termed a unit character in tlie sense that in the process of 
transmission, that disease will be passed on in the same manner that it 
would have been were it determined bj’^ one gene alone. 

Jennings’ concej)tion that the.se .so-called unit characters are dependent 
U])on the presence of inanj^ genes, some of which maj" be. lacking in one 
person, others lacking in another whose genetic constitution is thus difTer-> 
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ent despite their possessing the same somatic character, is of great help in 
the interpretation of what might otherwise seem to be irregularities in 
the transmission of various characters. Thus, as Jennings points out, a 
cliaracter that behaves as a dominant in one familj^ may act as a recessive 
in another, a fact difficult to explain if the character is conceived to be 

due to one gene alone. , _ . , 4 . 

Applying this idea to the above discussion merely meps that the genes, 
no matter what their number may be, which are responsible for the appear- 
ance of the disease known as Mongolian imbecility are probably located in 
as many as five or six different chromosomes. “Factor” refers merely to 
the group of genes which are held in one chromosome. 

After this paper was prepared, a book by Brousseau and Brainard entitled 
“A Study of the Physical and Mental Characteristics of Mongolian Imbe- 
ciles” appeared. They reach the conclusions stated in the above paper, 
that none of the theories advanced as to its cause are adequate. _ They 
postulate an endocrine dysfunction in the patient himself. Heredity has 
no part in its production, since the family history is usually good, so they 
state. That endocrine disturbances may be the cause of it I admit, 
but if so, heredity is at the basis of the inadequate endocrine system. 

BIBLIOGRAPHY. 

Amaurotic Idiocy. 

1. Abt, I. A. : Am. J. Dis. Child., 1911, 1, 59. 

2. Adie, W. J.: Proc. Roy. Soc. Med., 1923, 17, Neurol. Sec., 58. 

3. Adie, W. J.; Ibid., 1925, vol. 19, Sec. Dis. Child., p. 1. 

4. Batten, F. E. : Trans. Ophth. Soc. U, K., 1903, 23, 386. 

5. Batten, F. E. ; Proc. Roy. Soc. Med., 1915, 8; Sec. Dis. Child., 89. 

6. Batten, F. E., and Mayou, M. S.: Ibid., Ophth. Sec., 71. 

7. Buchanan, M.: Ann. Ophth., 1907, 16, 249. 

8. Carlyll, H. B., and Mott, F. W.: Proc. Roy. Soc. Med., 1911, 4, Path. 

Sec., 147. 

9. Clark, H. S.: J. Am. Med. Assn., 1918, 71, 1799. 

10. Cockayne, E. A., and Atlee,.J.: Proc. Roy. Soc. Med., 1915, 8, Ophthl. 

Sec., 65. 

11. Cohen, M. : J. Am. Med, Assn., 1907, 48, 1751. 

12. Cohen, M.; Arch. Ophth., 1923, 52, 140. 

13. Coriat, I. H.: Arch. Ped., 1913, 30, 404. 

14. Cotton, A. C.; Ibid., 1902, 19, 17. 

15. Drummond, W. B.: Lancet, 1907, i, 1432. 

16. Epstein, J.: New York Med. J., 1917, 106, 887. 

17. Epstein, J. : Med. Rec., 1920, 97, 224. 

18. Epstein, J.: Med. J. and Rec., 1924, 120, 123 in supp. 

19. Epstein, J.: Arch. Pod., 1925, 42, 236. 

20. Fairbanks, A. W.; Ibid., 1907, 24, 768. 

21. Feingold, M.; Arch. Ophth., 1916, 45, 533. 

22. Frank, M.: J. Am. Med. Assn., 1906, 46, 187. 

23. Frets, G.- P., and Ovcrbosch, J. F, A.: Ibid., 1923, 81, 2158 

24. Gifford, H.; Ophth, Rec., 1912, 21, 577. 

25. Goldstein, I. : Arch. Ped., 1906, 23, 616. 

26. Goldstein, I.: Am. J. Obst., 1908, 58, 169. 

27. Goldstein, I.: Ibid., 1909, 61, 554. 

28. Gordon, A.: New York, Med. J., 1907, 85, 294. 

-9. GreenfieW, J. G., and Holmes, G.: Brain, 1925, 48, 183 

30. Hassin, G. B.: Arch. Neur. and Psych., 1924, 12 640 

31. Hassm, G. B.: Ibid., 1926, 16, 708. 

32. Hassin, G B., and Parmclee, A. H.: Am. J. Dis. Child 1927 3R R7 

3.3. Heiman, H.: Arch. Ped., 1897, 14, 268. ’ 

■ 24, 62. Crohn, B. B.: Trans. Am. Ped. Soc., 1912, 

ar' C-: Arch. Ped., 1915, 32, 902. 

37 Ccntralbl., 1901, 20, 843. 

' • Lne.M.L.: Proc. Roy. Soc. Med., 1922. 16, Ophth. Sec 18 



336 


MACKLIN: MONGOLIAN IDIOCY 


3S. Hoppe, L. D., and Clay, G. E. : Arcli. Ped., 1924, 41, 389. 

39. Howard, A. C. P. : Mont. Med. J., 1910, 39, 429. 

40. Huismans, L.: Deutscli. med. Wclmsclir., 1906, 32, 1737. 

41. Hymanson, A. : Arch. Ped., 1913, 30, S25. 

42. Jacobi, A.: Ibid., 1S9S, 15, 561. 

43. Ledbetter, T. A.; Canadian Med. Assn. J., 1925, 15, 367. 

44. Le\’y, A. H.; Proc. Roy. Soc. Med., 1922, 16, Ophth. Sec., 17. 

45. MacGregor, R. R. ; Canadian Med. Assn. J., 1926, 16, 1362. 

46. McHenrj% J. H.; Arcli. Ped., 1917, 34, 161. 

47. McKee, J. H.: Asi. J. Med. Sci., 1905, 129, 22. 

48. Malldn, B.: Abs. in Bib. Eugenica, 1928, 1, 148. 

49. Mandel, L. : Proc. Roy. Soc. Med., 1922, 16, Sec. Dis. Child., 55. 

50. Marinesco, G., and Radovici, A.: L’Encepliale, 1923, 18, 145. 

51. Mayou, M. S. : Proc. Roy. Soc. Med., 1907, 1, Neurol. Sec., 98. 

52. Nardin, IV. H., and Cunningham, R. S. : Am. J. Ophth., 1923, 6, 476. 

53. Nettleship, E. : Trans. Ophth. Soc. U. K., 1908, 28, 76. 

54. Neurath, R. : Wien. Idin. Wchnschr., 1915, 28, 1361. 

55. de Nicolo, F. : Arch, de m6d. des enfants, 1927, 30, 545. 

56. Oatman, E. L.: Aji. J. Med. Sci., 1911, 142, 221. 

57. Parhon, C., and Goldstein, M.: Rev. Neurol., 1909, 2, 895. 

58. Paterson, D. : Proc. Roy. Soc. Med., 1921, 16, Sec. Dis. Child., 40. 

59. Paton, L.: Ibid., 1923, 17, Ophth. Sec., 42. 

00. Poynton, F. J. ; Brain, 1906, 29, ISO. 

01. Poynton, F. J., and Parsons, J. H.: Trans .Ophth. Soc. U. K., 1905, 25, 312. 

02. Poynton, F. J. : Proc. Roy. Soc. Med., 1909, 2, Clin. Sec., 127. 

03. Price, G. E.: J. Am. Med. Assn., 1914, 62, 1545. 

04. Pusey, B.: Trans. Am. Ophth. Soc., 1915, 14, 364. 

05. Rand, C. W. : J. Am. Med. Assn., 1918, 70, 65. 

66. Russell, J. S. R. : Proc. Roy. Soc. Med., 1923, 17, Neurol. Sec., 57. 

67. Sachs, B., and Strauss, I.: J. Exp. Med., 1910, 12, 685. 

68. Sachs, B. : New York Med. J., 1896, 63, 697. 

69. Sachs, E.: Johns Hopkins Hosp. Bull., 1904, 16, 94. 

70. de Sanctis, A. G. : Internat. Clinics, 1922, ser. 32, 4, 225. 

71. Sheffield, H. B.: Med. Rec., 1912, 81, 165. 

72. Smith, E.B.: Proc. Roy. Soc. Med., 1910, 3, Sec. Dis. Child., 148. 

73. Smith, R. M. : Boston Med. and Surg. J., 1912, 166, 370. 

74. Spielmayer, W. : Neurol. Centralbl., 1906, 25, 51. 

75. Starck: J. Am. Med. Assn., 1920, 75, 643. 

70. Sterling, W. : Neurol. Centralbl., 1906, 25, 55. ’ 

77. Taft, A. E., and Munroe, J. P.: Am. J. Psych., 1925, 5, 89. 

78. Talbot, F.B.: Am. J. Dis. Child., 1918, 16, 39. 

79. Tay, W. : Trans. Ophth. Soc. U. K., 1881, 1, 55. 

80. Turner, J. : Proc. Roy. Soc. Med., 1912, 5, Path. Sec., 117. 

81. Verhoeff, F. H. : Arch. Ophth., 1909, 38, 107. 

82. Wadsworth, O. F. : Trans. Am. Ophth. Soc., 1885, p. 572. 

83. Wandless, H. W. : New York Med. J., 1909, 89, 953. 

84. Weber, F. P. : Proc. Roy. Soc. Med., 1910, 3, Sec. Dis. Child., 59. 

85. Weber, F. P. : Ibid., 1910, 10, Sec. Dis. Child., 100. 

SO. Welt-Kakels, S.: Arch. Ped., 1908, 25, 471. 

87. Wolfsohn, J. M. : Arch. Int. Med., 1915, 16, 257. 

88. Wyllie, W. G.: Proc. Roy. Soc. Med., 1925, 18, Sec. Dis. Child., 70. 

Mongolian Idiocy. 

89. Armstrong, H. : Brit. Med. J., 1928, i, 1106. 

90. Babonneix, L., and Villette, J. : Arch, de m6d. des enfants, 1910, 19, 478. 

91. Berrj', D. hi. : Brit. J. Dis. Child., 1924, 21, 259. 

92. Bleyer, A. : J. Am. hied. Assn., 1925, 84, 1041. 

93. Borovsk-j', hi. P.: Ibid., 1928, 90, 459. 

94. Brahdy, hi. B.; Arch. Ped., 1927, 44, 724. 

95. Bruckner; Deutsch. med. Wchnschr., 1920, 52, 1279. 

90. Brushfield, T.: Brit. J. Dis. Child., 1924, 21, 241. 

97. Cautley, E. : Proc. Roy. Soc. Med., 1909, 2, Sec. Dis. Child., 120. 

98. Cautley, E. : Ibid., 1913, 6; Sec. Dis. Child., 133. 

99. Chotzen: hlonatschr. f. Kinderheilk., 1925, 30, 120. 

100. Chown, G.: Canadian hied. Assn. J., 1927, 17, 943. 



MACKLIN: MONGOLIAN IDIOCY 


337 


105. 

lOG. 

107. 

108. 
109. 
110 


101. Clark, H. M: J- Mcni. Soi., 1028. J4, 205. 

102. Clay, H. T.; Arch. Fed., 1922, 39, /2G. 

103. Comby, J.; Arch, do med. des enfants, 1927, 30, bG. 

iHii r^/n7.7ollno O.i IjO* I?GciiQitrici| 1926, 29, 49« , 100 

SoSak^F. G.: Free. Roy. Soc. Med 1913 6 See^ Drs. Child., 133. 

Crookshank, P. G.; ,l^%q27 26 344 

Dickev L B.: California and West. Med., 1927, 26, 344. 

SSch, H. and Berkley. H. K.: Ibid., 1926 24, 498. 

Effler: Deutsch. med. Wchnschr., 1907, 33, 
ixv,. Fletcher, M. H.: Froc. Roy. Soc. Med., 1009, 2, Clin. Sec., 194. 

111. Glassburg, J. A.: J. Am. Med. Assn., 1924, 82, 1196. 

112. Greig, D. M.; Edinburgh Med. J., 1927, 34, 253, 321. 

113. Halbertsma, T.; Am. J. Dis. Child., 1923, 25, 350. 

114. Hermann, C.i Arch. Fed., 1917, 34, 494. 

115. Hermann, C. : Ibid., 1925, 42, 523. 

110. von Hofe, F. H.: Ibid., 1922, 39, 737. 

117. Imrie, G. T.: Am. J. Obst., 1913, 67, 1240. 

118. Jeremy, H. R.: Froc. Roy. Soc. Med., 1920, 14, Sec. Dis. Child., 11. 

119. .lewesbury, R. C. : Ibid., 1925, 18, Sec. Dis. Child., 49. 

120. Keith, Sir Arthur: Johns Hopkins Hosp. Bulk, 1922, 33, 195. 

121. Langmead, F. ; Froc. Roy. Soc. Med., 1909, 2, Clin. Sec., 190. 

122. Langmead, F. ; Ibid., 1919, 12, Sec. Dis. Child., 95. 

123. Mackintosh, J. M.; Brit. Med. J., 1928, ii, 129. 

124. McLean, S.: J. Am. Med. Assn., 1922, 78, 13. 

125. Mebane, D. C.: Am. J. Dis. Child., 1924, 28, 438. 

12G. Midelton, W. J.: Froc. Roy. Soc. Med., 1914, 7, Sec. Dis. Child., 184. 

127. Mitchell, A. G., and Downing, H. P.: Am. J. Med. Sci., 1926, 172, 866. 

128. Myers, B.: Froc. Roy. Soc. Med., 1925, 18, Sec. Dis. Child., 69. 

129. Ordahl, G.: J. Hered., 1927, 18. 429. 

130. Orel, H.: Ztschr. f. Kinderheilk., 1926, 42, 440. 

131. Orel, H.; Ibid., 1927, 44, 449. 

132. Pardee, I. H.; J. Am. Med. Assn., 1920, 74, 94. 

133. Pogorschelsky, H.: Monatschr. f. IGnderheilk., 1924, 28, 65. 

134. Pogue, M. E.; Illinois Med. J., 1917, 32, 296 (cited by 108.) 

135. Poynton, F. J.: Froc. Roy. Soc. Med., 1909, 2, Clin. Sec., 188. 

13G. Frovinciali, U.; Fediatria, Naples, 1916, 24, 403. 

137. Reuben, M. S., and Klein, S.: Arch. Fed., 1926, 43, 552. 

138. Rolleston, J. D.: Froc. Roy. Soc. Med., 1916, 9, Sec. Dis. Child., 65. 

139. Rosenberg, L.: Wien. med. Wchnschr., 1924, 74, 2503 (cited by Orel, 1926). 
140; Vander Schecr, W. M.: Nederl. Tijdschr. v. Geneesk., 1919, 1, 328. 

141. Schlapp, M.; J. Hered., 1925, 16, 161. 

142. Scott, Z. R. : Atlantic Med. J., 1923, 27, 841. 

143. Shaw, J. J.; Froc. Roy. Soc. Med., 1914, 7, Sec. Dis. Child., 146. 

144. Shuttlcworth, G. E.: Brit. Med. J., 1909, ii, 661. 

145. Stevens. H. C.; J. Am. Med. Assn., 1915, 64, 1636. 

Med., 1926. 19, Psych. Sec., 11. 

14/. Still, G. F. : Lancet, 1927, ii, 795, 853. 

148. Strnuch, A. : J. Am. Med. Assn., 1923, 81, 2181. 

149. Sutherland, G. A.; Froc. Roy. Soc. Med., 1909, 2, Clin. Sec., 187. 

100. Swanberg H., and Haynes, H. A.; Arch. Neur. Psych., 1919, 1 717. 

101. ThursGcld, H.: Brit. J. Child. Dis., 1921, 18, 18. 

152. Tumpeer, J. H.; J. Am. Med. Assn., 1922, 79, 14. 

AI.: Arch, de med. des enfants,’l922, 30 158 

lo4. IVachenhaim, P. L.: Am. J. Obst., 1913, 67, 103G. 

AYchnschr., 1917, 54. 283. 

T o’ Orgcl, S. Z.: Med. J. and Rec., 1928, 127, 431. 
lo/. Mile, I. S.: Internat. Clinics, 1928, 111, 145. 

Miscellakeogs. 

I5S. Chalmem, G. S. : New Y"ork Med. Rec., 1883, 24, 390 
lo9. Down, L.: London Hosp. Rep., 186G, 3, 259. 

IGO. Newmm, H. H.: Biol. Bulk, 1928, 55, 283. «> 

ifio >’• Am. Med. Assn., 1894, 22, 382. 

in? 138. 

rm ^^^2, 6. Obst. Sec., 247. 

1 ”1.. 1 i.s, NO ,1. — .‘iV.iTKiinr.it, 1029 12 



338 


FIGLEY: asthma due to the aMAYFLY- 


ASTHMA DUE TO THE MAYFLY. 
By Karl D. Figley, M.D., 

TOLEDO, OHIO. 


Three years ago, a patient was encountered who attributed liis 
seasonal attacks of asthma to the annual invasion of swarms of 
Majrflies from Lake Erie. Upon investigation, such proved to be 
the case. Since our attention was first called to this condition, we 
have discovered tliree additional cases. Nowhere, have we found 
in the literature instances given in which insects themselves were the 
direct inciting cause of asthma. For this reason, we report the 
cases to follow and give a short description of the life habits of the 
Maj^y, with an explanation of the manner b}*^ which its produces 
asthma in susceptible persons. 

Case Reports. Case L — Mr. W. H. T., aged thirty-seven years, who 
resides at Point Place which is on the west side of Maumee Bay, Lake Erie, 
was first seen on July 21, 1926. His complaint was of an asthmatic attack 
which had begun about July 1 and which had persisted almost continuously 
since. The patient stated that he formerly suffered from hay fever for 
some fifteen years. For the last three years, there had been no hay fever, 
but he had had astluna alone coincident with the annual invasion of the 
Ma 3 ^es from Lake Erie and lasting until they had disappeared. These 
annual invasions usually began about July 1 but sometimes occurred earlier. 
The patient further stated that he only obtained relief from his asthmatic 
paroxysms by going to the home of his sister in Toledo, a distance of 
several miles from the lake, where there were no Majrfiies about. 

. Physical examination showed no abnormalities except the usual chest 
findings during an attack of bronchial asthma. 

Cxitaneous Tests. An extract was made from some dead Majrflies, using 
Coca’s solution for the extracting fluid. By the scratch method, the 
patient gave a large positive reaction to this extract, the wheal measuring 
2.8 cm. in diameter, with pseudopodia and a wide border of erjdihema. The 
control test was negative. Mild positive reactions were also obtained to 
short and giant ragweed pollens. It was noticeable that reactions to 
timothy, June grass and orchard grass were negative, these being the 
pollens prevalent in this vicinity during June and Jul 3 ^ 

Progress Of Case. No attempt was made to desensitize the patient when 
he was first seen, as the swarming season for the Ma 3 ^ies was nearly oyer. 
He reported again in June, 1927, with a recurrence of his asthma, haUng 
been free since August 1, 1926. He stated that liis asthma began on June 
17, shortly after a northeast wind had brought a swarm of Ma 3 ^es from the 
lake. Desensitization by means of gradually increasing doses of diluted 
extract was then commenced. The fost injection consisted of 0.15 cc. of a 
1 to 10,000 dilution, with no untoward reaction. These injections were 
repeated at intervals of five to seven days for the remainder of the summer. 
After a few doses had been given, the patient began to notice some relief 
and although the Ma 3 ’fiies swarmed at intervals until August 1, he obtained 
noticeable protection b 3 ’’ the middle of Jul 3 ^ 

From September, 1927, injections of the extract were given at monthb' 
intervals during the fall, winter and spring, the strength being gradually 
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the summer of 1928 in spite of repeated exposure to the Mayflies. 

Pasf TT -Mrs. aged thirty-seven years, residing in East 

Toledo first developed hay fever and asthma at the age of fifteen ye^s and 

h"aA"yVBi-e In the 

n rottase at Toledo Beach on the shore of Lake Erie, inat June sne naa 
severe Isthma lasting several weeks, coincident with 
She had no hay fever the remainder of the summer until late in the faU. 
Ever since 1914, patient had noticed that whenever she was e^osed to these 
swarms of insects at the summer cottage she developed hay fever and 
asthma. Eor several years she has avoided going to the cottage during the 
swarming season and has had no symptoms until the ^ddle_ of August. 

By the scratch method, this patient gave marked positive reactions to 
short and giant ragweed. The reactions to June grass, tunothy and 
orchard grass were negative. There was a huge positive reacticm to 
Mayfly extract, measuring 3.5 cm. in diameter, with pseudopodia, erythema 

and itching. . 

No treatment with Mayfly extract was attempted as the patient avoided 
exposure by staying away from her cottage at the lake shore. Upon request, 
she returned for reexamination in February, 1929, when it was found that, 
she stfil gave marked positive skin reactions to the ragweeds and Mayfly 
extract but to no other substances. 


Case III.~The following case history was contributed through the 
courtesy of Dr. C. E. Price of Toledo. “E. M., male, aged twenty-seven 
years, seen only once during July, 1928; has had hay fever symptoms for the 
past four years. The first year, rather mildly. The symptoms have begun 
about the first of Julj'' and he has noted that they develop with the arrival 
of the Mayflies from Lake Erie, his home being on the lake shore. With 
the disappearance of the flies, his symptoms have ceased and he has no 
such symptoms throughout the remainder of the year. He is not subject 
to frequent colds. In 1928 and to a lesser extent in 1927, he noted some 
asthmatic symptoms. He stated that on his way to Toledo, when he got 
farther away from the lake, his symptoms began to improve and during 
liis stay overnight in Toledo, he had very slight obstruction to breathing 
and much less sneezing. 

Examination by a rhinologist gave negative findings except for typical 
allergic appearance of nasal mucosa. Cutaneous skin reaction to Ma^y 
extract gave marked positive reaction, rated at 5-h. Reactions to grass 
pollens prevalent at this time were negative.” 


Case IV.-Mr. L. H., aged thirty-six years; residence Sandusky, Ohio, 
If f'"" years, he has had annual attacks of nasal obs Wion, 
and mild asthma, always associated with invasions 
of hlajflies, lasting from about July 1 until middle of August. He has had 
no symptoms at any other time of year, and has never been free from svmn- 
toms any year since the trouble began. 

as a 
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The Mayflies (Ephemerida). Mayflies (lake-flies, shad-flies, June- 
flies, “Canadian soldiers”) belong to the Order Ephemerida. They 
are found along the shores of lakes and large rivers in various parts 
of the world and are especially abundant in the Great Lakes region. 
The Majdfly larvae because of their aquatic existence, are of great 
importance as fish food in fresh-water lakes and streams. So 
important are these insects from an economic standpoint that the 
Bureau of Fisheries has sponsored investigations of their distribu- 
tion and life habits. The latest and best of these reports is a study 
by Needham^ entitled, “Burrowing Maj^ies of Our Large Lakes and 
Streams.” This study contains a complete bibliography. A more 
extended description of the life habits of these insects may be 
secured from tire texts by Comstock^ and by Kellogg.^ 

The name of this order is from the Greek word Ephemeros, 
“lasting but a day.” It was given to these insects on account of 
the shortness of their lives after reaching tlie adult state. This 
order includes onl.y a single family, the Family Ephemeridte. There 
are about 300 known species of Ephemeridse of which some 85 occur 
in North America. 

Prof. Clarence H. Kennedy^ of the Ohio State University con- 
tributes the following information regarding our local species: 
“The common species at Toledo which come out of the lake in such 
great abundance is Hexagenia bilineata (Fig. 1). Just before this 
large one appears in such great numbers, a species slightly smaller 
witli speckled wings appears, which is Ephemera (Fig. 2) . The large 
species, Hexagenia, has a brown stripe along tlie front side of the 
wing. About a dozen other small species occur along the Lake 
Erie shore, but you seldom see these more than a dozen specimens 
at a time.” 

Life History. In its under-water form, the Mayfly exists as a 
tiny six-legged creature called a nymph (Fig. 3). It has delicate 
fringed gills along its sides, two or three long appendages on the end 
of the body, and strong jaws with which to burrow and chew 
(Fig. 4). It can both walk and SAvim and lives on the bottom of 
shallow lakes and streams, feeding on small particles of animal or 
vegetable matter. This nymph crawls about; feeds, grows and 
undergoes frequent moults. After about the ninth moult (there 
may be twenty moults in all) tliere appear on its thorax four little 
sacs which are tlie beginning of the wings. With each moult these 
grow larger until finally at the end of the immature life, the nymph 
splits open the cuticle along the back and after hardly a second’s 
pause the winged Mayfly emerges. The life of the nymph is from 
one to three years, depending on the species. 

Most of the Mayfly species go through another moulting after 
acquiring wings. After flying a short distance, the Ma.yfly alights 
and sheds its skin again, a thin layer coining oft‘ from all parts of its 
body — even from its wings. The stage betivcen the first issuance 
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Fig. 3. — The nj'mpli of HeiEagenia bilineata; dorsal view. (After Needham.) 



Fig. 4. — The njTnph from the side. (After Needham.) 


from, the water with expanded wings and the final moulting is called 
the subimago stage and may last in various species from a few 
minutes to twenty-four hours. 

About July first along the shores of Lake Erie, swarms of tlie 
adult Maj^ies appear. They come in waves for the succeeding 
four to six weeks. Myriads of these insects and their shed skins 
may be seen clinging to the sides of buildings (Fig. 5), trees or on 
shrubbery near the lake shore. Sometimes tlie winds carry dense 
clouds of Maj^ies far inland. Pavements are often made slippery 
by their dead bodies which may accumulate to a depth of several 
inches. Sometimes the great swarms fall to the waters surface 
and are finally cast up on the beach in tliick windrows, miles long. 

The flying dance is the most conspicuous event in the life of the 
fully-developed, winged Majdly and indeed makes up nearly all of 
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it, for owing to the lack of suitable mouth parts with which to take 
food, the winged adult lives but a few hours. It has but one duty to 
perforin in its brief life in the air: to reproduce its kind. In the 
earh' twilight, the fly comes forth full fledged, joins its thousands of 
issuing companions, mates, drops its masses of eggs (Fig. 6) onto 
the lakes surface and soon flutters and falls after the eggs. From 
each egg dropped on the water, hatches a nymph to perpetuate the 
species. 

Discussion. When the patient described under Case I was first 
encountered, Ave Avere at a loss to account for the relation between 
the SAvarming of the Mayflies and this man’s asthma. The Mayfly 
gives off no emanation. Its wings and body are formed of a chiti- 
nous material and the shaking of a large number of the dead insects 
in a glass jar, produced no dust. Furthermore, the dead insects 
AAdien decomposed, are reduced to an oily mass Avhich obviously 
cannot be Avind-borne. It AA^as only AAdien Ave learned of the final 
moulting of the Mayfly after, its emergence from the water and the 
shedding of its skin after the subimago stage that the mode of 
production of the asthmatic paroxysms was clear. This shed skin 
is very thin and delicate and upon close observation AAdien the 
Mayflies are SAvarming, fragments of it may be seen adhering to 
AA*alIs, posts, trees etc., Avhere it has been deposited. ' Particles of 
the shed skin are readily wind-borne and AAdien one considers the 
millions of insects Avhich take part in the annual Mayfly invasion, 
it is not difficult to obtain some comprehension of the amount of 
allergenic material given off by these insects. As had been described 
the Mayflies are piled up in long AAundroAVS on the lake beach and 
they accumulate by the ton along the streets of lakeside towns. 
These piles of decomposing insects gWe off a strong “fishy” odor, and 
their composition no doubt resembles that of fish because of their 
long aquatic existence. To those familiar Avith the ability of fish 
proteins to cause asthma in specifically sensitized indiAuduals it will 
be readily understood Iioav the shed skin of the Mayfly can be a 
potent cause of asthma in those who haA’e become sensitized to it 
from long exposure, year after year. 

It should be stated that since 1927 we have used the Mayfly 
extract routinely in our skin tests. In scA’^eral hundred cases, the 
four above reported Avere the only ones to give definitely positive 
reactions. This aa^c regard as further corroboration of the specific 
sensitization of these four patients to some substance in the shed 
pellicle of the Mayfly. 

Summary. 1. Four cases of asthma due to Mayflies haA’e been 
reported. 

2. The astlima has been caused by the inhalation of minute parti- 
cles of the shed pellicle of these insects. 

3. One patient has been successfully treated both preseasonally 
and coscasonally Avith an extract made from dried Mayflies. 
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4. Use of Mayfly extract routinely in skin 
dred patients has given positive reactions in on y 

^^^^ Attention is called to the Avidespread distribution of these 
iiis^ectt in rivers and fresh-water lakes throughout the world, and 
the possibility of their being sensitizing agents. 
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A GLINICOPHYSIOLOGIC STUDY OF THE PATHWAY OF PAIN 
IMPULSES IN CAEDIAC DISEASE. 

By George I. Swetlow, M.D., F.A.C.?., 

-VSSISTANT PHYSICIAN, MANHATTAN STATE HOSPITAL FOR THE INSANE, 

ward’s island, n. it. 


Introduction. In a former contribution / a report was made on 
the clinical results obtained in the relief of cardiac pain by means of 
paravertebral alcohol block. Observations were then made as to the 
pathway that these pain impulses took from the heart to the spinal 
cord before passing into the spinothalamic tracts to be transported 
by these pain conveying tracts to the diencephalon. At that time 
the examinations made suggested that the pathway along which 
these pain impulses traveled from the situs of origin, the heart, v^as 
through the stellate ganglion as well as through those rami com- 
municantes and spinal ganglia Aidiicli were found to extend from the 
eighth cervical doivn to the sixth and seventh thoracic (C 8 to D 7), 
before they entered into the spinal cord to be conveyed via the 
spinothalamic tracts to the thalamus, as pain. In a recent article 
by loncscu,- experimental observations were made on animals, 
which confirmed these previously observed clinical evidences, thus 
tending to confine the afferent sensory patlnvay from the heart to 
those rami communicantes and spinal ganglia' found between the 
eighth cervical (C S) and the seventh thoracic (D 7) ganglia. This 
paper is presented to correlate these previously made clinical findings 
with die subsequently independently-made observations on animals 
m order to establish more firmly the pathway for cardiac pain. 

Anatomical Pathways of the Afferent Cardiac Nervous System The 
following description presents the anatomy of the cardio-afferent 
nervous system: 

The cardiac plexus is brought into contact with the sympathetic 
.-\stem through three cardiac nerves, that is, the superior, middle 
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and inferior cer\dcal cardiac nerves. These nerves originate from 
the superior, middle and inferior cervical ganglia. The right, supe- 
rior cervical nerve enters the deep cardiac plexus and gives off a 
few branches to the anterior surface of the aorta. The left superior 
cervical cardiac nerve joins the superficial cardiac plexus. It is of 
importance to note that the superior cardiac nerve communicates 
freely with the middle cardiac nerve and with the superior cervical 
cardiac branch of the vagus. The middle cervical cardiac nerve 
arises from the middle cervical ganglion. Often this nerve and 
ganglion are entirely absent. Both the right and left middle cervical 
cardiac nerves end in the deep cardiac plexus. The middle cervical 
cardiac nerve anastomoses in the neck with the superior cervical 
cardiac nerve and the inferior laryngeal nerve of the vagus. The 
inferior cervical nerve arises from the inferior cervical ganglion and 
at times from the first thoracic ganglion. It anastomoses with the 
middle cervical cardiac nerve and the inferior cardiac nerve. The 
lowest cardiac nerve terminates in the deep cardiac plexus while the 
vagus nerve also ends in the deep cardiac plexus. The nerves of 
the heart are derived from the cardiac plexus. These nerves pass 
down along the aorta and are distributed to the auricles. From 
there they accompany the coronary arteries along the auriculo- 
ventricular groove thus forming the coronary plexus. From this 
plexus, branches are given off to the ventricles. The ascending 
aorta has nerve fibers which are in relationship through the rami 
communicantes with the first six spinal thoracic segments. 

There is some question as to whether the afferent fibers of the 
inferior cardiac nerve pass to the fourth, fifth, sixth and seventh 
cervical nerves. There is evidence to the contrary. First, clinic- 
ally, it is rare for pain to appear over the dermatomic segments 
supplied by the fourth, fifth, sixth and seventh cervical roots. 
Embryologically the evidence is also against this occurrence. 
Afferent fibers from the heart enter the upper cervical and thoracic 
segments wliich extend from the first to the seventh dorsal segments. 
Apparently, in the development, the fibers going to the lower cervical 
nerves are not developed from the inferior cardiac nerves. All 
three cardiac nerves convey motor impulses to the cardiac plexus. 
Ranson maintains that most or all of the constrictor fibers to the 
aorta and coronary vessels come through the superior cardiac nerve. 
The sensory afferent impulses from the middle and inferior cardiac 
nerves reach the spinal cord through the rami communicantes. 
They enter into the thoracic segments, extending from the first to 
tlie seventh segments. These sensory afferent fibers pass into the 
central nervous system by Avay of the rami communicantes into 
the upper thoracic segments. Hjq)othetical nerves, such as a special 
depressor nerve and the vertebral nerve and structures seen in 
comparative anatomic studies but not establislied for human beings, 
are omitted in this discussion. 
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Clinical Evidence Concerning the Pathway of Cardiac Pam as 
A<;oertained by the Subjective Radiation Complamed of by the Patients. 
Irrespective of the place of origin of those painful stimul^i 
rise to cardiac pain, and of the nerves through^ which ^ey pass, 
these impulses must ultimately pass into the spinal cord or brain 
stem to travel by way of the spinothalamic tracts in the spinal cord 
to the thalamus and thus ultimately reach the sphere ot con- 
sciousness. Before entering the spinal cord however, these pain 
impulses, as with any pain impulses, must first enter the dorsal-root 
ganglia so as to give rise to the phenomenon of referred pain, it is 
upon these basic physiologic principles that these subjective pain 
areas, as complained of by the patients are explained. ^ Of further 
interest, are the observations, that the areas complained of are 
parts of the body surface relegated in nearly all of the cases to 
dermatomic segments that are supplied by those spinal nerves found 
between the eighth cervical and seventh thoracic segments. In a 
careful examination of the histories personally taken, as well as a 
perusal of the literature of many cases of pain due to angina pectoris, 
coronary disease and aortalgia, one is quite forcibly struck with the 
fact that the radiation of pain is relegated quite consistently to 
those areas of the body supplied by the eighth cervical down 
to the sixth or seventh dorsal (C 8 to-I) 7) nerves. These observa- 
tions also revealed that any part or all of the chest may be sub- 
jectively referred to as the seat of the pain. Although it is true that 
at times the patients complain of pain in the back of the head 
(C 1-2) or in the ear (C 2) and at times in the lower jaw (trigeminal), 
yet it is worthy to note, that these two former sites are of rare 
occurrence while the last site is indeed a curiosity. A complaint of 
pain along the outside of the arm,- which is supplied by the fourth, 
fifth, sixth and seventh cervical nerves is of such rare occurrence, 
that its actual existence is greatly to be doubted. In fact, ana- 
tomically, it is quite lilmly that no afferent sensory fibers of the 
inferior cardiac nerve pass through these four latter cervical nerves. 
Embryological studies also seem to support this conclusion. There- 
fore, from a clinical point of view as ascertained by the subjective 
complaints of the patients, we can logically say, that the impulses, 
winch produced pain passed through dorsal root ganglia which 
supplied those dermatomic segments innervated by nerves emerg- 
ing from betn^een the eighth cervical and seventh dorsal spinal 
segments. ^ 

Clinical Evidence Concerning the Pathway of Cardiac Pain as 
A Examination of the PatS^te. ^ead 

nprv! ‘fli ^ impulses, which are conveyed by 

e ^e fibers from an organ, must first enter into dorsal root ganglia 

rtr toT® by the spinotlSaSrc 

tracb to the sensorium. The spinothalamic fibers transmitting 
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these stimuli arborize about cells in the dorsal root ganglia known as 
Dogiel cells. The constant bombardment of these somie by dis- 
charges coming from a diseased organ produce in these cells a state 
of liyperirritability. When a sensitive dermatome, which is 
supplied by such an irritable cell, is roused by any physical agent, 
that is, pin prick, heat, cold — a painful response ensues. We thus 
see that this method of investigation is of great value in ferreting 
out those ganglia which are the recipients of the continuous stream 
of painful impulses from the diseased organ. Simpl.y stated, this 
method reveals the pathway along which the painful influences are 
traversing so as to enter the spinal cord. Based upon these neuro- 
physiologic facts, careful epicritic -and protopathic tests were 
performed. In the 8 cases origina% reported and 12 cases to be 
reported, definite sensory changes were observed over the skin. 
In all cases the protopathic skin tests clearly gave proof of the 
hypersensitiveness of the skin. Those zones of hyperirritability 
were limited to areas of the skin supplied by those peripheral 
nerves which emerge from between the eighth cer^^cal down to the 
seventh thoracic spinal segments. Again, it is of value to note, 
that the neurologic examination failed to elicit Head Zones over the 
back of the head (G 1-2) or over the lower jaw (trigeminal nerve). 
The investigation also failed to reveal any hypersensitiveness of the 
skin to these tests over the radial aspect of the upper extremities 
(C4-5-6-7). 

This method, therefore, also, seems logically to suggest that the 
discharges of pain from the heart pass via those sympathetic fibers 
and dorsal root ganglia that are emerging between the eighth 
cervical and seventh dorsal (C 8 to D 7) spinal segments. 

Operative Evidences as to the Pathway of Cardiac Pain as Ascer- 
tained from the Various Procedures Performed. In re^de■v\^ng the 
various operative measures instituted for the amelioration of the 
severe pain incident to cardiac disease, data were also elicited which 
clearly indicated what was not the pathway of pain from the heart. 
Nevertheless, these failures in the several surgical attempts to 
relieve the pain are of invaluable importance in indicating the cor- 
rect pathways. Since the original suggestion of cervical sjonpatli- 
ectomy by Francois Franck and the first actual surgical interference 
for the relief of angina pectoris by Jonnesco, of Bucharest, in 1916,® 
surgeons have attempted to relieve the agonizing pain incident to 
the cardiovascular disturbance. That the surgical attempts are 
based on insufficient and inadequate anatomic, physiologic and 
pathologic evidence is amply borne out by the great variety of sur- 
gical procedures attempted. The various surgical -operations will 
be reviewed and discussed briefly, so that a clearer understanding 
may be obtained as to the significance of the information elicited, 
thus aiding in the disclosure of the correct pathway for cardiac pain. 
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T iiAr flik method the entire cervical 

1. Method yl f V ^ san 
chain, along with the i He contended that this 

Danielopolu objected the coronary arteries as 

operation severed „ to the lung. These objections 

,vell as the recent article. He asserted that 

coronaries but, in fact, augments it. 



2. Method of Danielopolu and Hristide.'^ These operators sec- 
tioned the cervical sjnnpathetic cord on the left side above the 
stellate ganglion (Fig. 2). Along with this section, the spinal 
ganglia of the spinal nerves on the left side were injected with 
alcohol. At that time the operators were not ready as yet to report 
the value of this method. 

3. iMethod of Danielopolu, (A) On January 1, 1924, this surgeon 
rciiorted^ that Gino Fieri of Bellino was the first to follow the 
operators new method. He sectioned the cervical sympathetic 
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chain above the stellate ganglion, together with the vertebral nerve, 
as well as a nerve which joins the superior cervical ganglion to the 
cranial nerves (Fig. 3). The immediate results were good. ^ No 
report as to the condition of the patient at a later date was given. 
(B) In October, 1924, Danielopolu reported resection of the sym- 
pathetic cervical chain without removal of the inferior cervical 
ganglion and the first thoracic ganglion (Fig. 4). In addition he 
sectioned the vertebral nerve and the branches of the vagus, which 
were about to enter the thorax. (C) In a less complete operation the 



'Fia. 4 — (After Danielopolu.) 


cases with good results. (D) In^Fe wT 1925 

tion was performed bv the followmg opera- 

was resected. The interior ceraVal*^!.'^T“‘* sympathetic chain 
thonacic ganglia, 4r7left intecT f the first 

tioned. ^1 branches learin^^hevl^ y**®' sec- 

soverod The ra^f e=io»t^^®“ , 
cervical ganglion and the first tlmrini ^ r inferior 
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onerations Kppmger and Hoffer sectioned the so-called depressor 

nerve, while Sffey and Brown severed ‘'“f “X'ijr 
together with the superior cardiac nerve on the left side. Hotter in 
four cases of angina pectoris dissected the vagus nerve without influ- 

encing tlie severity of the pain. ^ 

The rfeume of these various operations sIioavs quite suggestive!} , 

that if pain impulses do pass through the middle, superior cervical 
ganglia and vagus they do so in a very minor degree, these 
observations are quite supported by the animal experimentations 
to be later discussed as well as by the results obtained by the 

paravertebral alcohol nerve block. 

Evidence as to the Pathway of Cardiac Pain Elicited by Means of the 
Paravertebral Block. In a former contribution, a report of 8 cases 
suffering from cardiac pain was made showing the results obtained 
by destroying the rami commuiiicantes and dorsal-root ganglia con- 
veying impulses of pain from the heart. In addition to the former 
report, data, not as yet reported, will be incorporated here as well as 
12 additional cases treated by the writer. In these 12 cases gratify- 
ing results were obtained in all but 2 cases. In a recent paper from 
the Massachusetts General Hospital® 5 additional cases Avere reported 
in great detail in which the alcohol paravertebral alcohol block AA^as 
used AAT.th admirable results. MandP also reported 16 cases treated 
by this method Avith excellent results. This discussion, therefore, 
is based on a total of 41 cases, treated independently by three differ- 
ent operators. This method is of invaluable aid in the study of the 
route taken by these impulses AAdiich incite the perception of cardiac 
pain, in that we destroy nerve fibers and then observe what ensues 
to the complaint of pain as personally expressed by those treated. 
The folloAving theoretical principles are of value in understanding 
the paravertebral alcohol block as a method in studying the course 
of cardiac pain. As previously stated, the cardiac pain AA^as referred 
subjectively to the surface of the body supplied by part or all of the 
nerves coming forth from between the eighth cervical doAvn to the 
seventh thoracic nerves (C 8 to D 7), and again, as formerly set 
forth, _ these very same skin segments were the ones which Avere 
sensitive to skin tests. The conclusion was quite evident, that if 
these irritable ganglia or sympathetic fibers, Avhich came to the 
ganglia from the heart loaded with pain impulses AA^ere destroyed 
^ result of the destruction, disappeared, the pathAvay 
of cardiac pam to a great extent Avould be solved. In light of the 
tact that an 80 per cent solution of alcohol destroys myelin and since 

alcohorbr fibws are finely myelinated, a paravertebral 

As n ro. performed, injecting each of the irritated ganglia. 

a rcbult of the injection into the nerve tissue, a typical Wallerian 
ilcReiieration was produced; In all of the eases, tire pLveSa" 
mjcctioiis were coiifliied to those ganglia found between the eigW 
cervical and seventh thoracic (C 8 to D 7) spinal segments. The 
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analysis of the 41 cases showed that those treated were mostly far- 
advanced patients of heart disease, who suffered because of the per- 
sistent agonizing pain— that they all received a paravertebral alcohol 
injection into some or all of the dorsal root ganglia and rami com- 
municantes which extended between the eighth cervical and seventh 
dorsal (C 8 to D 7) spinal segments —that, except for 4 cases, they 
were all relieved to a marked degree. Since the cardiac pain was 
relieved by the destruction by alcohol of the irritated ganglia found 
between the eighth cervical and seventh thoracic, we can reasonably 
say that the impulses of pain were intercepted by the alcoholic 
destruction of the nerves before they were able to enter the spinal 
cord, and since only nerves found between the eighth cervical and 
seventh thoracic were so destroyed, the conclusion naturally 
follows, that the pathway of pain is tlu-ough those rami communi- 
cantes and dorsal-root ganglia found between the eighth cervical 
and seventh dorsal (C 8 to D 7) spinal segments. 

Evidence Elicited by Means of Animal Experimentation as to the 
Pathway for Cardiac Pain. In a recent paper by D. lonescu, experi- 
mental observations were made upon dogs and cats as to the course 
taken by discharges capable of producing cardiac pain. His experi- 
ences support the same conclusions as were arrived at through our 
clinical studies upon human beings. The following is a r&um6 of 
the method used by the experimenter and the interpretation of the 
results as made by him. The experiment may be divided into four 
steps. 

Step L Upon the pericardium or epicardium being pinched or 
pulled, or on the application of a 10 per cent solution of ammonium 
or barium chlorid to the left ventricle or on making a similar chemi- 
cal application to the adventitia of the left coronary artery or 
aorta, definite manifestations of pain reactions upon the part of the 
animals were seen, that is, marked movements of defence, increased 
respirations, rise in the blood pressure. 

Step II. The next step of the experiment was to sever on the left 
side the rami communicantes of the eighth cervical and the first 
thoracic (C 8 to Dl) as well as the rami communicantes of the 
thoracic sympathetic chain dovm to the sixth ganglion. The first 
thoracic ganglion was not removed so as to permit its continuity with 
the cervical sympathetic chain and the vertebral nerve. With this 
section accomplished, there remained the following routes for the 
transmission of pain impulses from the left heart- the vagus %vith 
its depressor branch, the superior cardiac nerve, the cervical part 
of the sympathetic ganglionated chain, the vertebral nerve. Again 
the epicardium and pericardium, the left coronary arter}’- and aorta 
were stimulated as was done in Step I and none of the reactions of 
pain as already described appeared in the animal. However, 
stimulating the right ventricle, a display of pain reactions were again 
elicited though mild in nature. No evidences of pain resulted at 
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aU when the aorta was stimulated, even though the nerve structures 

"'*Sto'S/™The next step was to resect on the right side the rami 
co2m Elites, which extended from the eighth cervical down to 
?h^^ thoradc (C 8 to D 6) . The application of the physical and 
Semical stimuli to the left or right ventocle, coronary artery or 
aorta roused no pain manifestations. This absence of pain is 
observed even though the vagus nerve, the depressor nerve, the 
superior cardiac nerve, the vertebral nerve and the cervical sym- 
pathetic chain are left unmolested. . , . , 

Step IV. In other experiments as earned out m man, the same 
operator stimulated the cranial end of the sympathetic chain but 
no pain was produced. 

Additional evidence was brought by Schittenhelm and Kappis to 
the effect, that the cervical sympathetic chain does not transport 
pain discharges from the heart and the aorta. They observed 
attack of angina pectoris during an operation. They immediately 
injected novocain into the trunk of the cervical sympathetic chain 
with no relief ensuing, while upon injecting the stellate ganglion, 
there was at once a suppression of the pain. In an earlier paper, 
D. lonescu showed that the electrical stimulation of the cranial end 
of the vagus nerve as well as the depressor nerve or vertebral nerve, 
when found in man, incited no pain reactions. Hoffer noticed in 4 
cases of angina pectoris no influence upon the pain by severing the 
vagi. D. lonescu pinched and pulled upon the vagus nerve without 
inducing pain evidences in the animals experimented upon. The 
experiments of lonescu, together with the work of Hoffer, Schitten- 
helm and Kappis lead to the conclusion, that the impulses of pain 
pass from the heart tlwough the stellate ganglion (C 8 and D 1) as 
well as those rami communicantes that are found between the eighth 
cervical and sixth thoracic spinal segments. 

Case Reports. The first three cases are from the Medical Division, 
Montefiore Hospital, service of Dr. B. S. Oppenheimer. 

Case L— The patient, R. G., a young female, aged twenty years, suffered 
from aortitis and aortic insufficiency caused by congenital svnhilis Her 
complaints of pam began April 1923. In the very beginning the pain 

I? a few months the discomfort extended 
to the left shoulder blade, down the left arm and the back of the chest on 
the left side. /The arm pam was sticking and constricting in character 
and was especially bad during the night. After April 17, 1924 the nain 
became much more severe. The attacks consisted of parexj^sms of 
sticking pains lasting a few mmutes and leaving in thSr wake I diill ache 
over the same area. These paroxysms were bfought Si^th offif slS 
exercise, and, as a result, greatly curtailed her phylcal activities 

co&FcUeM^flS 

several months ago), U a ^'en^ oFfafccSot 

sffl Sw ' ' ™ tat the pain 
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A paravertebral alcoholic injection was performed April 23, 1!J25. After 
the injection into the fourth, fifth, sixth and seventh dorsal roots on the 
left side, the patient was almost completely relieved of pain and in addition 
was able to carry on increased phj’sical actixity to exliaustion without 
attacks of pain. For example, before the injection of alcohol she was unable 
to walk more than one block vntliout developing sharp, excruciating, stick- 
ing pain over the left chest anteriorl}’^ and posteriori}’’, with radiation to the 
left arm as far down as the hand. The pain was so severe that she was 
forced to stop, the distress lasting two to three minutes at a time. At 
present, she is able to walk from five to ten blocks, and, although she at 
times develops pain, she asserts that it is so mild and fleeting that she pays 
but httle attention to it. Previous to the alcoholic injection she found that 
on attempting to practise on the piano for more than ten to fifteen minutes, 
she would be forced to stop because of the agonizing pain. Now 'she is 
able to play for at least one hour and at times more. Onl}’’ occasionally 
has she a short fleeting pain over the left precordium. The following are 
the sensory changes observed before and after the injection. 

April 22, 1925. Before the injection (Fig. S). 

A. Epicritic sensibilities. (1) Hyperesthesia to light touch with cotton 
wool extended from the third to the seventh dorsal nerves on the left side 
anteriorly and posteriorly. (2) She was a])le to discriminate temperatures 
ranging between 20 and 38° C. over the same region. (3) Cutaneous 
localization -was well performed. 

B. Protopathic sensibilities. (1) A zone of hyperalgesia to pin prick 
extended from the third to the seventh dorsal nerves on the left side. (2) 
A marked hyperthermalgesia was observed on the left side of the chest to 
temperatures alcove 45° and below 20° C., when compared to the right side. 
She was able to recognize these extreme differences in degrees on the left side. 

June 1, 1925, thirty-nine days after the injection. 

A. Epicritic sensibilities. (1) A zone of hj’pesthesia to light touch with 
cotton wool extended from the third to the seventh dorsal nerves on the 
left side. In fact, she hardlj’’ perceived the stroke of the cotton wool. (2) 
She w’as definitely imable to discriminate over the injected segments, tem- 
peratures ranging from 26 to 38° C. (3) Cutaneous localization wns 
greatl}’ impaired. 

B. Protopatliic sensibilities. (1) An area of hypalgesia to pin prick 
extended from the tliird to the seventh dorsal nerv’es on the left side. (2) 
A marked hypothermalgesia was found on the left side extending from 
the third to the seventh dorsal nerves, when compared with the right side. 
There wns noticed great impairment in her ability to discriminate betw’een 
extremes of temperature on the left side, that is, between 20° and above 
45° C. 

Case Summary. (1) Before injection a zone of dermatomic irritabUity 
extended from the third to the seventh dorsal nerves on the left side. Sen- 
sory examination tliirty-nine days after the injection showed that the nerve 
conductivit}’ was greatl}’^ reduced. (2) She had been free from pain for 
four months w’hen she w’as discharged from the hospital. On October 25, 
1925, approximate!}’ twenty-six w'eeks later, w’e received a letter from her in 
W’hich she reported that she is able to walk as far as a mile without the 
appearance of pain. 

Case II. — The patient, F. S., a male, aged sixty-three years, suffered 
from angina pectoris, due to coronary disease. Fifteen months before 
admission, he complained for the first time of a severe, boring, retrosternal 
pain which penetrated anteroposteriorly. Frequently he obsennd that 
the pain was burning in nature, simulating “a feeling of hot sand.” At 
times it was so excruciating as to induce cr}'ing. , The pain would persist 
for twenty to twenty-five minutes, requiring morphin for its control. He 
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S£ Several months ago he felt, for the first time slight burning par- 

“ OntS WM teSLd? p^rtebral injection of alcohol into the 
third fourth ’fifth aird seventh intercostal nerves on the left side. Five 
S centimeters of 80 per cent alcohol solution were used in each dorsal 
Sot Allowing this fork of treatment the pains were completely reheved 
within twenty-four hours. There was practically no -limit to his ability to 
walk He was up and about most of the day, doing errands in the hospital, 
and he definitely asserted that he was relieved of his pain. • Nevertheless, 
shortness of breath, when he exerted himself unduly, was a very prominent 
symptom. A sensory examination was done before and after the injection. 
June 23, 1925, before the injection. .i. • . v ^ i • 

A. Epicritic sensibilities. (1) A zone of hi^ieresthesia to light stroking 
with cotton wool was found over the skin supplied by the second to the 
eighth dorsal nerves on the left side both anteriorly and posteriorly. (2) 
No disturbance was observed in his ability to discriminate temperatures 
ranging between 20 and 38° C. He .had no difficulty in locating areas 
lightly touched. 

B. Protopathic sensibilities. (1) An area of skin hyperalgesia to pin 
prick extended from the second to the eighth dorsal nerves on the left side. 
(2) An extreme hyperthermalgesia was present on the left side when com- 
pared with the right side. He was able to distinguish these extremes of 
temperature on the left side. 

March 3, 1926, three hundred and thirteen days after injection. 

A. Epicritic sensibilities. (1) When stroked lightly with cotton 'wool 
over the dermatomic segments supplied by the injected nerves, the patient 
hardly perceived being touched. (2) He was unable to discriminate tem- 
peratures ranging between 20 and 38° C. (3) Cutaneous localization was 
completely lost. 

B. Protopathic sensibilities. (1) The patient observed that he could 

not feel the pricking of a pin over the areas of the skin supplied by the 
injected nerves. He experienced a peculiar dysesthesia,, as he put it, "dull 
and frozen,’' when a pin was drawn across the skin. (2) His inability to 
discriminate the extremes of temperature was quite marked. ■ There was 
in fact, an almost complete analgesia. ’ 

Case Summauj. (1) Before injection, a dermatomic zone of irritability 
was delineated. This extended on the left .side over the skin, supplied by 
the second to the eighth dorsal nerves. Three hundred and thirteen days 
aftp the injection, a sensory examination indicated that the nerve conduc- 
tivity was greatly decreased. (2) He was completely relieved of all pain 
for a period of four months when it again appeared. He was reinjected, 
tins time bloclung the first, second, third and fourth dorsal-root ganglia and 
rami commumcantes. Before the second injection the level of root hyper- 
irntabihty was from the first to the third dorsal-root segments. Following 
the injection signs of diminished conductivity were noted. He is now akam 
comfortable and free from all pain. He complains, however of rmesS 
sensation over hp shoulders when he attempts to rise from a sitting Sion 

SS' r*ve “LTS 
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minutes to as long as an hour. At times the attacks of pam would appear 
during the night, awakening her from sleep. She complained that with the 
sticking pain there was a burning sensation in the skin. These attacks 
would appear for a few successive days and then disappear, onl}’^ to reappear. 
For four months preceding the treatment, however, the pain had been per- 
sistent, always more or less severe. During the ten days before injection 
the agony was especiall}'- disturbing, being both sticldng and constricting 
in tjTJe, with no remission either by da 5 '’ or night. The pain was particu- 
larly severe in the left interscapular region, preventing her from recHning 
on her back. On June 25, 1925, 4 cc. of a 60 per cent alcohol solution 
were injected into the third, fifth, seventh and ninth dorsal roots. After- 
the injection she experienced precordial pain onl}’’ occasionally and that 
which she did feel was shght and fleeting in character. She was able to 
recline on her back without pain or discomfort over the precordium. Within 
one week of the injection she observed a peculiar itcliing paresthesia over 
the site of the injection. On scratching it she noted that there was ver}"- 
httle sensation induced on nibbing the skin. 

The following is a summary of the sensory findings before and after the 
injection. 

June 23, 1925, before the injection. 

A. Epicritic sensibilities. (1) The dermatomic skin areas extending from 
the tliird to the eighth dorsal nerves on the left side both anteriorlj’" and 
posteriorly showed a marked h 3 T)eresthesia. She noticed that light stroking 
vith cotton wool induced an unpleasant scratching sensation. (2) Her 
ability to discriminate temperatures varjdng between 20 and 38° C. was 
normal. (3) Cutaneous localization was well performed. 

B. Protopathic sensibilities. (1) A dermatomic zone of hyperalgesia 
extended from the third to the eighth dorsal nerves on the left side. (2) 
In the same dermatomic zone hj^ierthermalgesia was observed when com- 
pared with the right side. Temperatures below 20° and above 45° C. were 
used. There was no disturbance in her ability to recognize extreme tempera- 
tures on the left side. 

September 11, 1925, seventy-eight days after the injection. 

A. Epicritic sensibilities. (1) There was no disturbance in her ability' 
to feel the light touch of cotton wool. (2) There was no disturbance in her 
abihty to discriminate temperatures ranging between 20° and 30° C. (3) 
Cutaneous sensibility was found to be unimpaired. 

B. Protopathic sensibilities. (1) Her reaction to pin prick on the left 
side was only slightly below normal. (2) Her ability to discriminate on the 
left side between extremes of temperature, that is, below 20° and above 
45° C., was greatly impaired. When compared with the right side there 
was a definite hypothermalgesia. 

Case Summary. (1) This patient was injected with a weaker alcohol 
solution, that is, 60 per cent. (2) The sensory ^dings after the injection 
showed the conductiidty of dorsal nerves to be only shghtly decreased as 
compared with the previous 2 cases in which an 80 per cent solution was 
injected. (3) She was free from all pain for fourteen weeks, finally died from 
cardiac decompensation. 

C. \sB R'’. — The following patient is from the Neurological Division, 
Montefiore, Dr. S. P. Goodhart, chief of Division. 

The patient, J. W., a male aged sixtj^-one years, suffering from angina 
pectoris associated with coronary disease and cerebral thrombosis, has for 
the past four years been complaining bitterl}'^ of precordial pain. At first 
the distress was brought on by walking two blocks, this causing such pain 
that he had to pause to rest. As time passed, he observed that walldng 
even much shorter distances induced pain. He described this pain as stick- 
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persirtiw from thirty mmute 
to an hour. He sat up in bed grasping his precordium. Occasionally he 

'i^^On 1925!^a paravertebral alcoholic injection was performed. 

k very interesting phenomenon occurred while the patient _ms on the oper- 
atin^able. He suddenly started to groan with pam which w^ legalized 
to the precordium. Accompanjdng this excruciating agony he becarne 
cyanotic. While in the throes of this anguish, 5 cc. of 1 per cent novocain 
solution were introduced paravertebrally into the first and swond dorpl 
nerves. Within thirty seconds pain had completely ceased, hive minutes 
later 5 cc. of an 80 per cent solution of alcohol were introduced into each 
of the two dorsal nerves. The next day he walked 150 yards as fast as he 
could, and although he became alarmingly cyanotic and dyspneic, he 
asserted definitely that he had no pain. Since the treatment, he has been 
able to walk about comfortably with almost complete absence of precordial 
pain. He has had no further attacks of nocturnal pain. 

Sensory findings June 11, 1925, before the injection. 

A. Epicritic sensibilities. (1) A zone of hypesthesia_ extended over the 
entire left side of the chest both anteriorly and posteriorly. (2) He had 
great difficulty in discriminating differences m fine degrees of temperature 
on the left side, both anteriorly and posteriorly. (3) Cutaneous localiza- 
tion was definitely impaired over the entire left side. 

B. Protopathic sensibilities. (1) An area of hyperalgesia extended over 
the skin segments supplied by the first and second intercostal nerves on the 
left side. (2) A zone of h 3 T)erthermaIgesia was observed on the left side 
over the first and second intercostal spaces. He found no difficulty in dis- 
criminating between extremes of temperature over the hyperirritable zones. 

Case Summary. (1) Because of attacks of angina pectoris, the chest 
of a patient suffering from thrombotic processes, both in his interbrain as 
well as in the coronary arteries, was examined by sensory tests, which 
revealed disturbances in the afferent systems conveying impulses to the 
thalamus. Nevertheless, a zone of hyperalgesia was found over the skin 
areas supplied by the first and second intercostal nerves on the left side, 
p) Because of signs pointmg to a progression of the thrombotic process 
in ms thalamus, it became quite evident that little information would be 
obtained by comparing the sensory examination of the chest before the 
injection vuth that after the injection. (3) No iU effects or complications 
of any tond following the injections have been observed. (4) He has now 
been relieved for approximately eight months. 

patient, N. B., a male, aged sixty-five years, suffering 
from angina pectoris, due to coronary-artery disease, has complained of 
PYY a period of two years. The pain was chiefly located 



Sstr^ was l£ng", se X. 

attacks often occurred two or three tunes daily. Almost everv nieht about 
two 0 clock he would be awakened by a terrific pain o4? the ScotS^ 
accompanied by a sense of suffocation and a fear of impendffi? deSh' 
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during the day as well as during the night. Shortness of breath still per- 
sisted upon excretion. Since the injection he has had several attacks of 
pulmonary edema with absence of pain. Before the treatment these attacks 
were always accompanied bj’’ severe, agonizing pain. Nine weeks later, 
during wliich time there was no pain, he suddenlj’’ died of pulmonary edema. 

Sensor}' e.xamination before and after injection showed the following: 

September 15, 1925, before the injection. 

A. Epicritic sensibilities. (1) A zone of hyperesthesia to cotton wool 
was found over the skin supplied by the first to the sixth intercostal nerves 
on the left side. (2) There was no disturbance noted in his ability to dis- 
criminate temperatures ranging between 20 and 38° C. (3) Cutaneous 
localization was well performed. 

B. Protopathic sensibilities. (1) A zone of hyperalgesia extended over 
the skin supplied by the first to the sixth intercostal nerves on the left side. 
(2) There was noted a greatly increased reaction on the left side to tempera- 
ture below 20° and above 45° C. He had no difficulty in recognizing 
these extremes of temperature on the left side. 

November 15, 1925. Sixty days after the injection. 

A. Epicritic sensibilities. (1) There was observed a marked hypesthesia 
which extended over the skin on the left side supplied by the first to the 
sixth intercostal nerves, respectively. In fact, he hardly perceived the 
stroking of the cotton wool over his skin. (2) He was completely unable 
to discriminate fine differences in temperature, that is, between 20 and 
38° C. (3) Cutaneous localization was greatly impaired. 

B. Protopathic sensibilities. (1) A zone of hypalgesia practically 
approaching analgesia extended over the sldn segments supplied by the 
first to the sixth intercostal nerves. (2) A marked disturbance in his ability 
to discriminate betn-een extremes of temperature, that is, below 20° and 
above 45° C. on the left side was noted. When the affected area was com- 
pared with the right side a definite hypothermalgesia was noted to exist 
over the former. 

Case Sum7?tary. (1) Before the injection of alcohol a zone of hyper- 
irritability e.xisted over the skin dermatomes supplied by the first to the 
sixth intercostal nerves. • Sixty-one days after the injection the conducting 
function of the intercostal nerves was greatly curtailed. (2) There was no 
return of pain in spite of the continuance of his attacks of pulmonary edema. 
On November 19, 1925, he died suddenly during one of these attacks. He 
was relieved for a period of nine weeks. 

Case VI. — Patient, W. H., male, aged seventy-two years, is suffering 
from angina pectoris due to coronary disease. He was first seen by me 
December 4, 1925. His attacks of pain began six or seven years before. 
He described the pain as vise-like and sticking in character. The pain 
would begin in the precordium and radiate down the left arm. During 
the last two years, his condition became definitely worse. During the night, 
he was forced to sit up in bed because of the sudden pain. These nocturnal 
attacks became so frequent that he would experience this extreme discom- 
fort three and four times nightly. He would remain absolutely quiet and 
fixed during the attack and felt as though he were about to die. The pain 
would last from fifteen minutes to an hour. For the past year his attacks 
would come on consistently, after eating even light meals or after walking 
a half to one block. 

Physical examination showed a moderately enlarged heart with a marked 
widening of the aorta. A soft .systolic murmur was heard at the apex, 
which was transmitted to the axilla. The heart sounds were of poor (luality. 

A i^aravertebral alcoliolic injection was made into the first, second, third, 
fourth and fifth dorsal ganglia. His course twelve weeks after the injection is 
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e II -Ho k nblp at Di’esent to walk twelve blocks without stopping, 

iSI"i£«waSiS|£i;i£ 

tion oSn a ffie milk or cereal would initiate excrumtmg pam across 
Schest and down both arms. He would be 

lutely at rest for as long as one hour before the attack would Pass- A 
present he eats everything, meats, chicken, greasy foods, and so forth. 
He eats heartily and frequently with no paim As a result of his mcrea e 
diet, his general condition has improved. He has gained weight a^id his 
muscular tone, as evidenced by his quicker and firmer movenaents, has 
increased. The attacks, which occurred three to four times nightly have 
completely disappeared. Occasionally, during the day he has a sharp, lieet- 
ino- pain over the precordium. The blood pressure before the injection was 
systolic 145 mm. and diastolic 85 mm. At present, the systolic pressure is 

160 mm. and the diastolic 85 mm. ... i i <• n 

Sensory examination before and after the injection showed the following . 
December 1, 1925, before the injection. 

A. Epicritic sensibilities. (1) A zone of hyperesthesia to cotton wool 
was found over the dermatomes supplied by the first to the fifth intercostal 
nerves on the left side. (2) There was observed no disturbance in his ability 
to differentiate fine gradations of temperature. (3) There was no disturb- 
ance in cutaneous localization. 

B. Protopathic sensibilities. (1) A zone of analgesia was found to 
extend posteriorly over the skin segments supplied by the first to the fifth 
intercostal nerves. (2) A similar zone of diminished sensitiveness to 
extremes of temperature was noted over the same areas. 

Case Summary. (1) Before injection a zone of dermatomic irritabihty 
extended over the skin segments supplied by the first to the fifth dorsal 
nerves. Fifty-five days following the injections, signs of marked diminu- 
tion of nerve conduction were observed. (2) Up to the date of this report, 
a period of twelve weeks, the patient suffering greatly from angina pectoris 
has been relieved of his pain. (3) The relief was accompanied bj'^ general 
physical improvement of the patient. 

Case VII.---Patient, G. F., a female, aged sixty years, suffered from 
angina pectoris secondary to extreme coronary disease. She was referred 
to us by her son-in-law, a prominent pll^^sician in New York, who had 
observed her constantlj’’ for a long time. The following is a letter received 
from the doctor who gives the history briefly; 

‘ The attacks of pain which Mrs. F. had were paroxysmal in character, 
iiie irequcncy of these attacks rvas variable, sometimes two and three 
times a day; toward the end they were almost continuous. The initial 
1 before, but at that time it was associated 

waling m^«"eopen"^ usually occurred upon exertion, particularly upon 

wa^aSol^'^Thf/'''' f time when you- performed the operation 
was as tollo\ys. The heart w^as considerably enlarged, its action wa<; vnr 

sounds tS , ? ^^Y"usc«lature seeined poor and there were no adventitious 
sounds. Die blood pressure varied betw'een 130 and 140 mm svstolic and 

eSoflV™"" “• bloocl7e~s to 

ut the time of exitus I cannot give you in detail Follow 
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heart action good, pulse full, rate about 100. The blood pressure was not 
taken. The exitus was sudden, so that the desired observations were not 
made. Signs of pulmonarj^ edema appeared in the last moments but death 
was cardiac in origin.” 

The condition of tliis patient before injection was extremeh’’ poor. She 
was in great distress from pain and required constant hypodermic injec- 
tions of morphin. In fact, her condition was so poor, that the inad^^sability 
of caiT 3 dng out the therapeutic measure was seriously considered. The dis- 
tress was so great, liowever, that the procedure was tried to give her her 
onl}'^ chance for relief. For five da 5 ’-s following the injection she ‘had no pain. 
She could eat better and was able to recline flat on her back vdth only one 
pillow under her head, whereas before she required three to four pillows. 
Her color became good, and she was permitted to sit in a chair. On the 
sixth day, she died sudden^n As observed b}^ her phj'^sician, there was no 
pain during tliis sudden attack. 

A preliminar}'- sensor 3 ’’ examination was done before the injection. A 
zone of h3q3erirritabiHt3’’ was found to extend over the skin supplied b 3 ’’ 
the first to the ninth dorsal nerves on the left side. These nerves were 
blocked. Each root was injected with 7 cc. of an 85 per cent solution of 
alcohol. FoUomng the injection, sensor 3 ’' examination showed these roots 
to be destro 3 ^ed, as they carried few peripheral sensory impulses. 

Case Swnjnary. (1) An old woman, suffering from severe cardiac pain 
due to advanced coronary disease, was injected -ndth alcohol paraverte- 
brall 3 ^ _ (2) Her condition was so poor that the inad\'isabihty of injecting 
was seriously considered. (3) Following the injection she was completeb”^ 
relieved of pain. During this period of freedom from pain she died 
suddenl3^ 

Case VIII.— This patient, M. A., male, aged sixt 3 "-two 3 ’'ears, was first 
seen by me October 26, 1925. His complaints of pain over the precordium 
began approximate^ five 3 '^ears before. The pain was constricting in char- 
acter and localized over the precordium and down the left arm. These 
attaclis during the past five 3 '^ears were brought on b 3 ’’ extreme exertion and 
were fleeting in character. As time went on, the severit 3 ’' of the pain became 
markedl 3 ’- aggravated and the frequency increased to as man 3 ’’ as two to 
three attacks daily. He used nitrogb’^cerin constantl 3 ^ In fact, he dared 
not move about without liaAdng the drug with him. Eight months before 
the injection, his condition became extremely aggravated. His repeated 
attacks during the da 3 ’' were severe and agonizing, persisting for ten or 
fifteen minutes and requiring nitrogb'^cerin and absolute cessation of actirt- 
ties. During the night, he was frequentl 3 '^ awakened b 3 '' these severe attacks. 
There was wntli each attack the fear of impending death. 

Ph 3 ’’sical examination showed an extremely enlarged heart and aorta. 
No adventitious sounds were heard. The heart sounds were faint and dis- 
tant. His blood pressure was systolic 145 mm. and diastolic SO mm. 

On October 27, 1925, a paravertebral injection of alcohol was done on the 
left side. Seven cubic centimeters of an 85 per cent solution of alcohol 
were introduced into the first, second, third, fourth, fifth, sixth, seventh, 
eighth and ninth dorsal nerves. 

The following are the sensor 3 ' findings observed before and after the 
injections: 

October 26, 1925, before the injection. 

A. Epicritic sensibilities. (1) A zone of h 3 'peresthesia to light touch 
with cotton wool extended over the skin segments supph'ed by the first to 
the ninth dorsal nerves, posteriorh’’ and anteriorly. (2) Discriminating 
powers for temperatures ranging between 20 and 38° C. were intact. (3) 
Tactile localization was normal. 
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B ProtopatMc sensibilities. (1) A zone of ^la to pm prick 

extended on the left side of tbe sldn segments supplied by the &st to the 
SSh dorsal nerves. (2) A marked hyperthermalgesia was noted over the 
above corresponding skin segments. There was observed no abnormahty 

in his ability to differentiate extremes of temperature. _ 

March 1, 1926. One hundred and twenty-five days after m 3 ection. 

A. Epicritic sensibilities. (1) A zone of hypesthesia was observed to 
extend over the skin areas that previous to mjection showed h^eresthesia. 
In fact, he hardly perceived the stroke of the cotton 'wwl. (2)_ A nmrkea 
hypothermesthesia was observed. He found great difficulty in dmeren- 
tiating toe degrees of temperature. (3) Cutaneous localization became 

greatly impaired. , „ , . , i • 

B. Protopathic sensibilities. (1) Instead of the previous h^eralgesia 

extending over the first to the ninth dermatomes, a marked hypalgesia 
almost approaching analgesia was observed. (2) His ability to feel extremes 
of temperature was greatly impaired. _ ... .... 

Case Summary. (1) Before injection a zone of dermatomic irritabihty 
extended from the first to the ninth dorsal nerves on the left side. Sensory 
examination, one hundred and twenty-five days after the injection showed 
that the nerve conductivity was greatly reduced. (2) His condition at 
present is as follows; (a) He requires no nitroglycerin, (b) The attacks 
of pain although still present are exceedingly mild and fleeting. Before 
injection they lasted ten to fifteen minutes, or as long as an hour, requiring 
large doses of nitroglycerin. The pains were so excruciating as to cause 
extreme anguish and fear of impending death. The pains now are very 
light and transitory, disappearing in a few seconds. There has been only 
one attack of pain during the night smce the injection. His attacks of pain 
before injection alarmed his family exceedingly because of the general 
picture of extreme misery that he presented. Now the family is hardly 
aware that he has an attack of pam. He has now been comfortable for 
eighteen weeks. 


Summary. This paper is presented to correlate our previously 
observed clinical findings in patients complaining of severe cardiac 
pain wdth the information obtained by others through animal 
experimentation. The clinical observations showed, that sub- 
jectively, the pain was relegated to areas of the skin which were 
supplied by nerves arising between the eighth cervical and seventh 
thoracic spinal segments (C 8 to D 7). These very same skin areas 
to which the patients subjectively referred the pain showed them to 
be hjqjersensitive to protopathic tests (Head Zones) . These findings 
indicated that the pain impulses were passing through the rami 
communicantes and ganglia, which were to be found between the 
eighth cervical and seventh thoracic spinal segments (C 8 to D 7). 
The mdifferent operative results ensuing from procedures upon the 
cervical sjmipathetic chain and other nerves in the neck indicated 
hy tlieii ^failure to ameliorate the pain, that the pamful charges were 
not passing through these structures in their course to the sensorium. 
A review was made of 41 patients suffering from severe cardiac pain’ 
who were treated by paravertebral block. The injections were 
confined to those rami communicantes found between the eighth cer- 
vical and seventh (C 8 to D 7) spinal segments. The gratifying 
results obtained seem to quite directly suggest that these rami 
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coinmunicantes and ganglia are the true conveying pathways of the 
pain impulses to the spinal cord so as to reach the spinothalamic 
tracts. The resume of the animal experimentation supports the 
clinical observations. This showed clearly that the impulses were 
passing up through those rami communicantes and ganglia found 
l)et\veen the eighth cerAucal and sixth thoracic. Such nerves as the 
depressor nerve and the vertebral nerve, rarely observed in humans, 
were stimulated in animals and failed to incite painful reactions. 
A perusal of all the data indicates quite clearly, that the future 
surgical procedures for the relief of cardiac pain must have their 
attention relegated to the rami communicantes found between the 
eighth cervical and seventh thoracic spinal segments (C 8 to D 7). 
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CLINICAL AND ROENTGEN RAY FINDINGS IN THE STUDY OF 
THE HEART AND THE GREAT VESSELS.* 

Study of 100 C.ases from the Cardiac Clinics of the 
Phikvdelphia General Hospital. 

By Gertrude Jackson Chandlee, M.D., 

VISITING CHIEF OF CARDIAC CLINIC, DIVISION OF CARDIOLOGY, PHILADELPHIA 

GENERAL HOSPITAL, 

AND 

E. Burvill-Holmes, M.D., 

CHIEF OF ROENTGEN RAY LABORATORY, PHILADELPHIA GENERAL HOSPITAL, 

PHILADELPHIA. 

(From the Department of Cardiology and the Roentgen Ray Department of the 

Philadelphia General Hospital.) 

During the past thirty years of Boentgen ray investigations, 
various students of the cardiovascular system have emphasized 
certain aspects of the Roentgen ray e.xaraination of the heart and 
great vessels. Zinn,^ in 1898, made a diagnosis of patent ductus 

* Read at the Philadelidiia Roentgen Rtiy .Skiciety, October 0, 1927. 
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arteriosus on the basis of a systolic murmur heard m an area o 
dullness in the third interspace to the left of the sternum and 
marked systolic pulsation seen in the region of the pulmonaiy 
artery on fluoroscopic examination. Groedel,- m his treatise on the 
Roentgen ray examination of the heart and the aorta, includes 
fluoroscopic examinations, but, more particularly, Roentgen ray 
plates of the characteristic silhouettes of the various cardiovascular 
lesions. Groedets studies are made in correlation with electro- 
cardiographic studies and in respiratory phases, and with orthodia- 
graphie tracings, and include precise measurements of the heart and 
great vessels. Assmann’s^ work on the heart adds a great deal to 
studies of the pulmonary area, and, perhaps, more exact data on 
congenital heart disease from a Roentgen ray standpoint than 
previous writers. He also ascribes a shadow to the left of the heart 
as due to sj^ihilitic aortitis. The work of Vaquez and Bordet^ can 
best be summed up as an exliaustive study of the heart and^ the 
aorta, with orthodiagraphic studies made in well-defined positions, 
with teleradioscopic, teleradiographic and clinical findings. McPhed- 
ran and WeyP have made Roentgen ray studies of the chest during 
different phases of the cardiac cycle, particularly in diastole of the 
heart, and also during different phases of respiration with the pur- 
pose of defining more clearly lung pathology. The first work by 
Roentgen ray in the differential etiology of cardiac disease of 
infectious origin was probably done by Ledbetter, White and 
Holmes® in reference to the causes of aortic regurgitation, the 
supracardiac shadow due to syphilis being absent in aortic regurita- 
tion due to other causes, notably rheumatic fever. The importance 
of this finding is evident from the vast difference in the prognosis 
and therapy in these two forms of cardiac disease. 

AbreUjJ in the radiologic study of the great vessels, uses anatomic 
I)reparations in corroborating his Roentgen ray' technique in 
vascular shadows and their differentiation, as well as exact studies of 
the aorta in well-defined positions. Pendergrass® emphasizes 
Roentgen ray studies in lateral views of the heart with more exact 
observations on the cardiodiaphragmatic area, the normal straight 
shadow seen in this area being interpreted as a composite shadow 
of the reflection of the pericardium to the left diaphragm, the 
cava and the posterior phrenopericardial ligaments, 
lliis shadow is best seen in the left lateral position with the left 
side nex*t to the film. Distortion of this shadow is found in adhesive 
pericarditis and in pericarditis with effusion. In pericarditis with 
effusion, this work is invaluable when surgical procedures are 
indicated, more particularly when pericardiocentesis is done poste- 
riorly. Icndergrass further demonstrates the value of lateral 
itocntgen ray study in determining the site and size of aneurysms 
of the aorta, in which the distance of the aneurysm from the chest 
V all must be determined before wiring can be employed as a surgical 
measure for the relict of cardiovascular iliscase. 
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In the present study, we have attempted to study the heart, 
particularly in phases of respiration, with the purpose of determining 
the effect of this process on the circulation as seen with Roentgen ray 
and of tin-owing more light on the physiology of the cardiovascular 
and respiratory mechanism. Our object has been also to correlate 
more definitely Roentgen ray studies with clinical findings in the 
diagnosis of cardiovascular disease. 

All patients are primarily subjected to a fluoroscopic examination. 
The degi-ee of pulsation, the presence or absence of arrhythmias, 
changes in the normal cardiac silhouette, dilatation of the aorta, 
enlargement or marked pulsation of the pulmonary area, presence 
of aneurysm, ventricular hypertrophy and presence or absence of 
pericardial adhesions are noted. This examination includes 
fluoroscopic studies in the anterior-posterior positions, the right 
anterior oblique position for more exact study of the pulmonary 
area, lateral positions for study of the mediastinal space and peri- 
cardial adhesions, and the right posterior position. The lateral 
bending positions in the anterior-posterior position also demonstrate 
the low and flxed position of the apex sometimes seen in adhesive 
pericarditis. These examinations are made during phases of 
inspiration and expiration. Left ventricular hypertrophy is 
estimated in the right posterior position with the patient in varying 
angles. We have found in a series of normal hearts that the apex 
of the heart should disappear behind the left border of the spine at 
approximately 40 degrees or less. If an angle of 45 degrees is 
necessary to cause such disappearance, we regard hypertrophy as 
probable and as certainly present in excess of that. Error results 
unless care is taken that the central ray passes through the cardiac 
shadow at right angles to the spine. 

In addition to fluoroscopic studies, films are made at two meters 
distance, the target being centered over the spine on a level with the 
angles of the scapulae. The patient should be instructed to hold his 
breath at the end of quiet inspiration. We have made a series of 
comparative films on normal and obese patients, and on patients 
with endocardial and congenital heart disease, at the end of deep 
inspiration, sustained with the glottis closed, and at the end of deep 
expiration sustained with the glottis closed, and during quiet sus- 
tained inspu-ation. The changes in the cardiac silhouette were 
somewhat more apparent in those made during deep inspiration, 
sustained with the glottis closed, but the comparative changes in 
the silhouette of the cardiac areas were easily visualized in all 
phases of respiration and in the different types of patients. 

From the films, we confirm and correlate our fluoroscopic findings. 
The transverse diameter of the heart, aorta and the chest are 
measured. The measurement of the chest is taken from the inner 
border of the ninth rib, just below the diapln-agm in place of the 
dome of the latter which some prefer as a basal chest measurement. 
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We arbitrarily consider the heart to be enlarged if the transverse 
diameter is over 50 per cent of that of the chest. ^ 

We find that the normal heart shows, diagramatically, one curve 
on the right side, that of the right auricle and right auricular appen- 
dage. The left border has four curves: the arc of the aorta, the arc 
of the pulmonary artery, of the left auricle and that of the left 
ventricle. In the cardiac silhouette by fluoroscope and film,^ the 
curves of the pulmonary artery and the left auricle are not definitely 
differentiated (Fig. la). Indeed, we are of the opinion that w en 
this differentiation is demonstrable, the heart is definitely abnormal. 
Groedeh observes that the character of pulsation of the pulmonary 
artery and the left auricle, differentiates these two areas. Abreu 
gives as visible contours, ‘‘the right auricle, the superior vena cava, 
partly covered by the right bronchus; the arch of the aorta which 
hardly extends beyond the spinal column; the commencement of the 
descending aorta, the remaining part being invisible because of the 
pulmonary artery; and the left ventricle.” 

From the functional behavior of the heart and great vessels during 
phases of respiration, in the course of fluoroscopic examination, and 
from the study of the cardiac silhouette on films, we have classified 
hearts as inspiratory in type or expiratory in type. In quiet respira- 
tion, there is little change in the cardiac contour in normal or in 
diseased hearts, or in those with congenital defects as comparative 
plates show. In deep inspiration sustained with the glottis closed, 
there are marked changes in the silhouette of normal hearts® and less 
change in the silhouette of diseased hearts (Fig. 8c, d, e, /). In 
forced inspiration, the cardiac shadow is better defined, partly due 
to greater contrast in shadows as a result of increased aeration of the 
lungs and partly due to the respiratory effect on the circulation and 
behavior of the heart during respiration. The electrocardiographic 
tracing taken during phases of respiration: quiet respiration, forced 
inspiration and forced expiration in each of the usual three leads, 
show marked respiratory variations in the rate of the heart beat 
and in the amplitude of the waves in the three leads (Fig. 2) which 
correspond to changes in the heart silhouette and behavior of the 
heart during these phases of respiration. Pulsations are apparently 
mole forceful in inspiration as demonstrated by fluoroscopic exam- 
ination. Murmurs are best heard on deep sustained expiration as 
the h^art is apparently nearer the chest wall, possibly because of 
some intrinsic circulatory phenomenon.^® Clinically, we find the 
disappearance of murmurs on deep sustained inspiration, and the 
reappearance of murmurs on deep sustained expiration. This is of 
diagnostic importance in detecting murmurs, particularly in congen- 
ital heart disease. * 

^ ''' '''' expiratory'type of heart, 

f measurements on deep sustained inspiration, 
and conversely decreased measurements or no change in measure- 
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iiieiil.s on deep sustained expiration, in eonlradistinclion to the 
measurements usually found (Fig. 1/;, c, d, e). We believe that the 
heart normally rotates ])osteriorly on deep inspiration, due to the 
descent of the diaphragm and the attached pericardial ligaments. 
In the obese patient with a high diaphragm, we believe: that the 
heart rotates anteriorly on deep inspiration or shows no change of 
position, remaining transverse. In the normal heart, the ventricu- 
lar measurements are decreased on deep inspiration and increased 
on deep expiration. The electrocardiogram of the obese patient 
usually shows left axis deviation (Fig. 3). There may be hj^ier- 
trophy of the heart and it may be questioned if this tjqDe of heart 
is normal or at least normal in physiology. The obese patients 
show dyspnea on exertion and it may be that the anatomic change in 
the position of the heart and resultant effect on the great vessels due 
to rotation and torsion is a mechanical factor in causing the dyspnea 
as well as an explanation for the anatomic change of electrical axis. 

The silhouette of the “Schlaft'en heart” (Groedel-), we think, cor- 
responds to the expiratory type of heart and to the obese type with a 
high diaplmagm (Fig. Id, e). In tracheal obstruction, with increased 
negati^'e pressure, we believe the heart is inspiratory in tjqje (Pender- 
grass,® Fig. 209). The vertical type of heart seen in tuberculosis 
(Fig. 5a) and emphysema, we consider inspiratory in type, We 
observe the inspiratory type of heart in mitral stenosis (Fig. 56). 
We have found, in this series of 100 cases of heart disease, that hearts 
that are not normal, aijproach one or the other of the two tj'pes of 
hearts from a Roentgen ray and clinical standpoint. The silhouette 
of the inspiratory type of heart corresponds to the normal heart 
during forced inspiration and is A^ertical in position. The expiratory 
type of heart corresponds to the normal heart during forced expira- 
tion and is trans'N'erse in position. These tAvo types of hearts Ave 
belieA’e correspond to variations in vital capacity. Campbell” 
observes a decreased vital capacity in mitral stenosis and shalloAV 
breathing, which seems to agree with our obserA’^ations on the 
inspiratory tjqoe of heart. We belicA^e that these tAvo types of hearts 
correspond also to A’^ariations in intrathoracic jjressure and to 
A’ariations in intrathoracic and intraabdominal pressure relations 
during respiration, and to variations in the capillarj’- circulation in 
the lungs. Wagoner,^- in experimental Avork in animals, found that 
amounts of fluid aspirated intraabdominally Amried with the size of 
the animal and its tAq^e of breathing. Intraabdominal ncgatiA’^e 
pressure increased during inspiration and greater amounts of fluid 
Avere aspirated, the deeper and more rapid the breathing. Groedel” 
.speaks of the shift of the blood during inspiration and expiration as 
a protectiA'e mechanism, particularly in diseased conditions of the 
cardiovascular system. Abnormally high or Ioav insertions of tlie 
diaphragm, mechanical interference in the heart itself due to A’ah'u- 
lar lesioirs, Avith li.A^Acrtrophy of the heart and pressure changes in 
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Fio. 3. Electrocardiogram on obese patient (Fig. 1 D, E) taken during quiet res- 
piration. Note left axis deviation of 0-E~S group. 
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Fig. 7. — Mitral regurgitation. .^1, with mitral stenosis; B, primary mitral stenosis; 
C, with acquired pulmonary stenosis — ^notc bulge over pulmonary arc; D, with all 
valves involved except those of pulmonary artery. (Note In-pertrophicd right side 
of the heart due to tricuspid regurgitation). 



Fig. S. — Comparative study of mitral stenosis u-itli pulmonary dilatation; patient 
Krowinp luogressivcly worse. Dilatation of pulmonarj' artery with diastolic murmur 
at times, early signs of decorripensation uith passive eongestion. A, May, 1925; 
li, April, 1927; C, forced inspiration; D, lateral, quiet respiration ; E, quiet respiration; 
forced expiration; C, D, E, F, August, 1927. Inspiratory type of heart. 



















Fig. 12. — Pericarditis -w-ith effusion. 




'Fio, 14. — Congenital lioart disease. A, clinically, patent ductus arteriosus, con- 
firmed by fluoroscopic examination; normal silhouette; B, patent ductus (note bulging 
over the pulmonarj' arc) ; C, patent ductus wth septal defect (two distinct murmurs 
heard); D, congenital pulmonarj* stenosis; no bulging over the pulmonary arc; 
E, congenital pulmonary stenosis; autopsy examination showed presence also of 
septal defect; note more globular type of heart than D; F, mitral regurgitation with 
question of congenital heart (patent ductus) or acquired pulmonarj’’ stenosis. 
Silhouette would militate ag.ainst diagnosis of patent ductus. 






Fig. 10. Cardiac aneurysms. A, congenital septal defect between aorta and base of right ventricle, aneurysm also of right 
ventricle, B, aneurysm of left ventricle, congenital in origin; C, acquired aneurysm of right auricle. 
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the great vessels, changes in the hydrogen-ion activip' of 
and carbon dioxid content controlling respiration, decrease in the 
capillary field due to disease of the lungs and decreased bloodiiow, 
tracheal obstruction, atonicity of the heart muscle or faulty habits of 
breathing may also be factors involved. We believe, however, that 
from a Roentgen ray and clinical standpoint tins functional classiti- 
cation of hearts as inspiratory or expiratory in type is eylanatory 
and is not an arbitrary deduction from the study of the cardiac 
silhouette by fluoroscope and film, but that it is based on definite 
normal and pathologic physiology underlying the mechanism of 
respiration and fluid distribution in the body and that further study 
along these lines may demonstrate principles of value in surgical 
procedures in the chest, particularly in the “rationale” of removal of 
fluid by surgical intervention. Such study may demonstrate indica- 
tions general measures along the therapeutic lines of the physical 
factors involved, particularly in relation to intraabdominal and 
intrathoracic pressures and the muscular tension of the abdominal 
walls. 

In a series of children or young adults, we have. observed types 
of hearts which we arbitrarily have termed over active hearts. In 
one type, we find marked pulsation of the aorta on fluoroscopic 
examination and some bulge of the aorta arch on films (Fig. 4a) 
In the other type, there is marked bulge of the pulmonary 
artery on fluoroscopic examination and bulge of the pulmonary 
area by film (Fig. 46). Clinically, the overactive heart with 
an abrupt first sound and an accentuated pulmonic second 
sound simulates at times mitral stenosis. Bulging of the pulmonary 
artery in mitral stenosis usually occurs in advanced stages of rheu- 
matic heart disease. It seems that the type showing increased 
aortic pressm-e, as demonstrated by pulsation and contour of the 
aorta by film, is part of hypertension in children, and the type 
related to the pulmonary or venous circulation, part of an increased 
pressure tension in the venous side of the circulation, which seems 
to occur in the child without demonstrable cardiac disease as a basis. 
Some of om- blood-pressure determinations in children show arterial 
hjTpertension according to the standards set by Faber.“ Such over- 
active hearts, we feel, should be studied for evidence of disease or 
disturbance of function elsewhere. We have found left and right 
axis deviation respectively, in the electrocardiographic records in 
Sasc°^ overactive hearts without demonstrable cardiac 

T"’ under tlie individual abnormal 

tliwrrr'iv,”.’ “ *e adult, we do not believe 

there s a cliaractenstic silhouette by Roentgen ray (Fig. 4a) 

lypcrtcnsion can be suspected by the marked pulsation seen ovw 

TOUl<&, ^0. 3. — SEnXMnER. 1920 10 
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left ventricular hyj)erirfiphy and left axis deviation by electro- 
cardiogra])hic study. Siini)Ic liypertension or “early essential 
hyijertension” with normal arterial walls gives more than normal 
pulsation with some dilatation of the aorta, which shows by film as 
a sjunmetrical accentuation of the normal aortic silhouette. Later, 
the silhouette is modified by sclerosis or other fibrotic changes. 

Mitral Disease. In definite early mitral disease, the Roentgen ray 
findings may be normal (Fig. 5c). Progressive mitral disease shows 
hyisertrophy of the left ventricle (Fig. 6o, b). However, since 
hypertrophy of the left ventidcle is the only change noted in the 
cardiac silhouette in cases of uncomplicated mitral regurgitation, and 
since other etiologic factors can be responsible for such h 5 T)ertropliy, 
this form of mitral disease cannot be diagnosed from the Roentgen 
ray outline alone. With well-marked mitral regurgitation, some 
stenosis of the mitral valve is also present. This is probably the 
cause of the more or less straight border from the base of the pul- 
monary artery to the apex of the heart, due to definite amicular 
iiypertrophy (Fig. 7a). Where stenosis is the predominating 
lesion, there is definite bulging of the left auricle in addition to 
ventricular hj-pertrophy (Fig. 7h). The cardiac silhouette of 
mitral stenosis and regurgitation with definite enlargement over the 
pulmonary area must be differentiated from that of other conditions 
associated with increased pressure in the pulmonary artery with 
dilatation of the artery, as in patent ductus arteriosus, from condi- 
tions of increased pressure in the right heart with hypertrophy of the 
conus of the right ventricle,^® and from conditions of pulmonary 
stenosis, congenital or acquired with right ventricular hypertrophy 
(Fig. 7c). Here, again clinical evidence is necessary to diagnose the 
pathologic condition and to interpret the Roentgen ray findings. 

When we see, in children, during and after acute rheumatic fever, 
more than normal pulsation of the pulmonary arterj’’ and hear a 
systolic murmur at the pulmonary area, we are forced to the feeling 
that the pulmonary valves and artery^ are frequently involved in 
endocarditis and that acquired pulmonary stenosis may develop 
much the same as mitral stenosis does and frequently accompanies 
it. Occasionally, in well-marked mitral stenosis, when the disease 
is actively progressing, there is a blowing diastolic murmur over the 
pulmonary artery which may be inconstant due to dilatation of the 
pulmonary artery,^® and fluoroscopicallyq there is more than usual 
pulsation of the artery and bulge of the pulmonary^ area by film. 
Tills type of mitral stenosis is most distressing (Fig. Sa, b, c, d, e) 
and indicates marked and long cardiovascular strain.^^ The case 
from which this illustration was obtained also showed jirogressive 
right-axis deviation in the electrocardiogram and increased voltage of 
the T wave (Fig. 9a, b, c, d, c). We have observed the same tyqie of 
murmur, “the Graham Steel murmur,”*® in an adult with actively 
progressing mitral disease of the regurgitant tjqie, with the presenee 
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also of an aortic diastolic murmur (Fig. 10a, h, c, d e). Tliis 
patient showed a collapsing type of pulse and electijcardiographic 
dianges (Fig. Ha, b, c, d;ej\. One of our cases had clinical signs 
of tricuspid regurgitation with mitral stenosis and regurgitation 
(Fig. Id), bulging of the pulmonary area in the film and an accen- 
uated pulmonic second sound heard clinically. We detected no 
clinical signs of pulmonary regurgitation. ^ 

Pericarditis, The differential diagnosis of pericarditis^® with 



XAftAAC. -XV , Vj* • 1 XI 'i. 

tion (Fig. 12). The clinical history of acute pericarditis is dennite 
and the clinical signs are evident. With effusion, on fluoroscopic 
examination, we note a more or less globular contour of the heart, 
absence of differential pulsations of the various arcs of the cardiac 
silhouette and a waving characteristic movement of the heart 
shadow. Lateral views may show a convex outline of the pericardial 
reflection to the dome of the diapliragm instead of a concave one as is 
normally seem (Pendergrass). 

In cln'onic adhesive pericarditis, the lack of mobility of the apex is 
visualized on fluoroscopic examination and the heart does not show 
the normal shadow separating from the shadow of the diaphragm on 
inspnation. Films occasionally show deformit 5 ’- of the pleuro- 
pericardial diapliragmatic shadows and it is probably because of 
these adhesions that many pleuropericardial friction sounds are 
heard clinically. The fluoroscopic study helps to explain the low 
and fixed position of the apex seen particularly in mitral stenosis 
accompanied by pericarditis. 

Aortic Insufficiency. In aortic regurgitation due to syphilis, there 
is usually considerable deflection of the aorta as a whole with each 
systole (Fig. 13a, h). This left-sided swing of the aorta as a whole is 
the result of a high pulse pressure, systolic thrust and a marked dias- 
tolic recoil due to rapid changes in blood pressure or to actual blood 
regurgitation, within walls more or less damaged by dise&,se and 
hjTJerfunction. We find commonly an associated aortitis which is 
readily diagnosed by films. We note a typical shadow to the left of 
the upper mediastinum below the horizontal arch, which extends 
from the shadow of the arch to the base of the left auricle (Fig. 13a). 
Hus shadow we have observed only in cases of aortitis and it is 
probably due to aortitis with dilatation of the descending aorta. 
Often this shadow seems to merge with that of the lower border of 
the arch and it obscures the pulmonary artery and the auricle on 
fluoroscopic examination and film and it is sometimes difficult to 

is always possible 

lio»c\ci on lliioiosraprc exiiimnatioii since in aoititis if the patient 

ir»v iM'.tHi,-... J..j„ _i It 

be 
of 
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the heart can be clearly traced. If aneurysm is present the silhouette 
of the arch is obliterated. This shadow of aortitis is additional 
e^ddence of the value of Roentgen ray in differentiating the causes of 
aortic regurgitation, as we never observe the shadow of aortitis in 
cases of uncomplicated rheumatic origin (Fig. 13c). 

Congenital Heart Lesions. We do not believe there is a character- 
istic silhouette by Roentgen ray for any one type of congenital heart 
disease-^® In patent ductus arteriosus, congenital heart disease of 
the noncyanotic type or type “cyanosis tardive,^'®^ a characteristic 
and marked pulsation in the region of the pulmonary artery seen 
on fluoroscopic examination, in the presence of a palpable thrill and 
a marked systolic of a machinery murmur in a corresponding area of 
dullness in tire third interspace to the left of the sternum, is pre- 
sumptive evidence of this congenital anomaly. One of our cases 
of patent ductus shows a normal silhouette by Roentgen ray, a 
normal electrocardiogram, and a marked pulsation over the pul- 
monary area on fluoroscopic examination. There was a marked 
systolic murmur (heart sounds record gave the pitch of the murmur 
as 260 vibrations per second), a palpable thrill, no cyanosis and no 
d 3 ^spnea, and the first and second heart sounds were present and 
normal (Fig. 14a). We usually find marked bulging over the pul- 
monary area in patent ductus (Fig. 146), due to a left to right shunt 
of the blood stream. This case had a marked systolic murmur, a 
palpable thrill to the left of the sternum in the third interspace, no 
cyanosis nor dyspnea. There was, on fluoroscopic examination, 
marked pulsation of the pulmonary artery. In cases of patent 
ductus in conjunction with a septal defect, we usually find marked 
bulging over the pulmonary area, probably due to blood-pressure 
changes in the right heart because of a left to right shunt of the 
blood stream due to the septal defect and to increased bloodflow 
tlwough the patent ductus due to both of these factors. This case 
had two murmurs of different pitch and origin, one due to the ductus, 
which was transmitted upward to the left clavicle, and the other due 
to the septal defect, which was most marked over the sternum and 
was transmitted equally in this area (Fig. 14c). 

In the presence of a prolonged systolic murmur, thrill in the third 
interspace to the left of the sternum, history of cyanosis from birth, 
ox 3 ’'gen unsaturation, ^ high red cell count, right axis deviation 
in the electrocardiogram,^^ and an absence of other murmurs, we 
have made a diagnosis of pulmon'ary stenosis, congenital in origin 
(Fig. 14d). This case had, in addition to right axis deviation in the 
electrocardiogram, unusually high voltage of the T wave. The 
second case (Fig. 14c) which we diagnosed as pulmonary stenosis, 
congenital in origin, proved on autopsy, to have also a septal defect, 
which probably accoimts for the more or less globular type of heart 
and for tlie marked difference in the two electrocardiographic records 
in the two cases (Fig. 15a, 6). 
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We have not found the marked bulging over the pulmonary area . 
congenital pulmonary stenosis, particularly when complicated by a 
septal defect. It may be that the gradual development of tbe c - 
culatory mechanism in pulmonary stenosis congenital m orig , 
modifies the hypertrophy of the ventricle and adapts to the added 
strain due to stenosis of the artery and interference with the cncula- 
tion. We do find marked bulging over the pulmonary area in 
acquired pulmonary stenosis (Fig. 7c) and, at tmies in patent 
ductus. One of our cases (Fig. 14/) suggested acquired pulmonary 
stenosis or patent ductus. There was evidence of mitral o^ido- 
carditis, left axis deviation in the electrocardiographic record and 
a history of rheumatic infection. The fluoroscopic examination 
suggested patent ductus by the marked pulsation seen over -.the 
pulmonary area. We felt, however, that the evidence made 
acquired pulmonary stenosis the correct diagnosis. P^ly most 
careful cross checking of Roentgen ray and clinical findings is of value. 

Aneurysm. The study of cardiac aneurysm antedates study of 
Roentgen ray by seventy years or more. The older writers give 
stress and strain, in the presence of weak muscle walls, as a causative 
factor. Morris^^ and others have shown that coronary artery disease 
and occlusion are paramount in the causation of aneurysms of the 
heart. Stress and strain were factors in 2 of the 3 cases of our 
series. Without fluoroscopic examination, the clinical findings in 
these cases of aneurysm of the heart could not have been interpreted. 
In the first case of our series, congenital heart disease was diagnosed 
from the clinical signs of a systolic murmur heard over the aortic 
area and midsternum, transmitted to both subclavian arteries, not 
heard in the carotids, a palpable thrill over the aortic area, presence 
of first and second sounds at the apex and to right of the sternum 
in the fourth interspace. There was, what seemed to be a palpable 
apex beat to the right and left of the sternum. There was cyanosis 
and dyspnea on exertion and a history of pertussis of severe type. 
Roentgen ray film showed a bulge to the right side of the heart, 
extending beyond the limits of the border of the right auricle. 
Fluoroscopic examination showed the pulsation to be synchronous 
with that of the left ventricle. Diagnosis was made of septal defect 
betv cen the aorta and the base of the right ventricle and aneurysm 
of the right ventricle. (Fig. 16a) 

Tile second of our cases of aneurysm of the heart presented tlie 
c inical signs of a systolic murmur over the pulmonary artery and a 
tlirill characteristic of pulmonary stenosis. There was no cyanosis. 
I'iuoroscopic examination showed a circumscribed shadow to the left 
of the upper area of the heart which had some pulsation not as 

rntho^lv; r ^ of the heart or aorta. It was 

rather e\ ident clmically that a mass pressing from behind on the 

inilmonnry artery could give the signs present of piUmonary steno- 
irn diagnosis was made of aneurysm or neoplasm 

(I ig. Ibh). Autopsy (38608) showed aneurysm of the left ventricle. 
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congenital in origin, clot formation with possible pressure on the 
pulmonary artery. 

Diagnosis of acquired aneurysm of the right auricle was made, in 
the third case of this series, from the fluoroscopic study of the 
pulsation of a mass to the right of the heart. This man gave a 
history of severe cough with expectoration for two years. It was 
evident by fluoroscope that the time of the pulsation of the mass 
preceded systole of the ventriele. The fluoroscopic and film study 
showed the circumscribed shadow to be situated anteriorly, super- 
imposed on the upper portion of the right auricle. With enlarge- 
ment of the heart, time of pulsation of the mass and a history of 
strain, a diagnosis was made of aneurysm of the right auricle, 
acquired in type. This man has aurieular fibrillation, mitral regurgi- 
tation and a history of purpura hemorrhagica. (Fig. 16c) 

Aneurysms of the aorta or other vessels are less difficult in clinical 
diagnosis. Increased supracardiac dullness, relative blood pressure 
changes in arms, and in arms and legs, bruits and murmurs over the 
course of bloodvessels, pulsating masses in the course of arteries, 
history of syphilis and differential pulsations under fluoroscopic 
study usually make the diagnosis evident (Fig. 176, c). 

Arterial Sclerosis. By fluoroscopic and Roentgen ray film ex- 
amination, we suspect the existence of arterial sclerosis by an 
upward tilting of the silhouette of the horizontal arch of the aorta, 
the mechanism of which has been suggested in connection with 
hypertension (Fig. 17a). The width of the normal aorta is measured 
by lines parallel with the long axis of the body of the sixth dorsal 
vertebra. In arterial sclerosis, the arch of the aorta is displaced 
upward and inward, due to the tortuosity, dilatation and rotation of 
the aorta caused by an upward thrust exerted by the blood stream 
on sclerotic walls which lack normal resiliency. The apparent 
diameter is therefore altered from a horizontal to an oblique line, 
which makes an angle of approximately 45 degrees with the trans- 
verse line paralleling the long axis of the sixth dorsal vertebra. 
By clinical examination, we, at times, detect atheroma of vessel 
walls by the murmurs or bruits heard over the vessels. Roentgen 
ray at times demonstrates atheromatous walls, which may be clearly 
and definitely visualized (Fig. 176, c). Tlie electrocardiogram gives 
evidence at times of fibrotic changes in the heart muscle or con- 
duction system. The presence of sclerotic clianges in the eye 
grounds is additional evidence of cardiovascular sclerosis, and with 
hjqiertension, helps to correlate the clinical and Roentgen ray 
findings in the diagnosis of arterial sclerosis. 

Summary. One hundred cases of congenital and acquired heart 
disease have been studied l)y clinical, clcctroeardiogra])]iic, clinico- 
jJatliologic and Roentgen ray laboratory methods. We ])!ive 
accepted as normal hearts those witliout clinical signs or symptoms 
of disease, and wliieh by Roentgen ray show no hypcrtrophjq have 
normal respirator^' movements, no unusual pulsations of the 
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various cardiac areas, particularly of the aortic and pulinoiiary 
areas, and which show no axis deviation, arrhythmias nor changes in 

the conduction system by electrocardiographic examination. 

The heart in the obese (5 cases), while normal from clinical exam- 
ination, usually showed increased measurements on deep inspiration, 
which we believe is due to an anterior rotation ot the heart, ihe 
electrocardiogram showed left axis deviation in those showing 
anterior rotation. All five cases of obesity had dyspnea on exertion. 
A possible explanation of the dyspnea may be an anatomic one due 
to anterior rotation or lack of normal rotation with torsion and 
mechanical pressure on the great vessels and mechanical inter- 
ference with the circulation. W e believe the obese heart is abnormal 
in physiology, even if not the seat of pathologic changes in structure. 

In children and young adults (7 cases), we have found a type of 
heart without clinical evidence of disease which we have called over- 
active. Two of the 7 cases showed hypertension and increased 
pulsation of the aorta by fluoroscopic examination and bulge of the 
aorta by film. Five of the cases showed marked pulsation of the 
pulmonary artery and bulge of the pulmonary area by film. One 
case showed left axis deviation in the electrocardiogram and one 
case right axis deviation. We feel that such hearts should be studied 
for evidence of disease elsewhere. 

HsTtertension in the adult (12 cases) showed marked pulsation of 
the whole cardiac field, particularly of the aorta. The silliouette of 
the aorta varied from the symmetrical bulge due to high sustained 
pulse pressure and dilatation of normal arterial walls to the t}^e 
modified by arterial sclerosis in which the arch has an upward tilt. 

In rheumatic heart disease primarily involving the mitral valve 
(43 cases), 7 were diagnosed as mitral stenosis with the "inspiratory 
tj'pe” of heart; 21 as mitral regurgitation with some stenosis of the 
mitral valve and 12 as mitral regurgitation with definite stenosis 
evident by clinical signs. Three cases were questionable for 
endocardial disease, hlarked pulsation over the left auricle and 
an inspiratory tj^^e of heart were interpreted as evidence of stenosis 

examination. One of the mitral cases had peri- 
carditis with effusion. 

In aortic regurgitation of rheumatic etiology (5 cases) one showed 
endocarditis also of the mitral valve, a Streptococcus viridans infec- 
tion with ulceration through the aortic to the mitral. This case 
showed a marked acidosis at times (pn 7.22 to 7.28) edema of the 
subcutaneous tissues and pain, particularly aortic in origin. In 
° (10 cases) 4 cases showed the 

ddnroftb silliouette of the arch showed definite 

in the ^ Pulse pressure unsustained 

o aorthb aml th "Tf walls. Both the shadow 

in imrth roml ® absent 

in aortic regurgitation due to rheumatic infection. 

n congenital heart disease (S cases) we found no silhouette 
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characteristic of any one type of this kind of heart disease. The 
origin and transmission of murmurs, differential blood pressures, the 
presence or absence of cyanosis, hj^Dertrophy of the various areas of 
the heart and the history were cross-checked by electrocardiographic 
evidence of axis deviation and voltage of the T-wave and Roentgen 
ray study of the pulmonary area. Septal defects give a more or less 
globular-shaped heart and in the two cases of undoubted pulmonary 
stenosis, one of which had a septal defect, electrocardiographic 
records show contrasting features which need further explanation. 

Three cases of aneurysms of the heart were studied: one of the 
right ventricle with a septal defect between the aorta and the base of 
the right ventricle, and one of the left ventricle, both congenital in 
origin. These cases gave evidence of congenital defects by mur- 
murs, heart sounds and by Roentgen ray examination. Pulsations 
of the abnormal masses were timed by fluoroscopic examination and 
the masses demonstrated by film. The aneurysm of the right 
auricle, the third of this series, gave no clinical evidence by murmurs. 

Aneurysms of the aorta (4 cases) were diagnosed clinically and 
confirmed by fluoroscope and film. One case died in uremia and 
autopsy showed the whole heart and aneurysm bound to the 
surrounding tissues by adhesions in a process of repair. It could 
never have ruptured. 

Arterial sclerosis (3 cases) showed by Roentgen ray a type of heart 
characterized by an upward tilting of the horizontal arch of tlie 
aorta and an oblique diameter of the arch. At times, sclerosis was 
evident by calcification of the vessel walls. The electrocardiogram 
is of value in the diagnosis of fibrotic changes in the cardiovascular 
system and the eye grounds always showed evidence of arterial 
changes. 

In this small series of cases, sex does not seem to be of any im- 
portance. Age is an interesting factor in the overactive type of 
heart in childhood and early adolescence. We have included in our 
study a case of a woman one hundred years of age whose clinical and 
laboratory tests were normal. The peripheral capillary circulation 
showed marked ehanges due to senility and the patient had a 
marked sensitivity to temperature changes, partieularly to cold. 
The height and weight ratio were important only in the definitely 
obese, all of whom gave clinical symptoms. Two of the 43 rheu- 
matic heart cases had positive Wassermann tests and 2 of the 10 
hjqjertension cases also not showing vahmlar lesions or aortitis. 
Tachycardia was a factor in the overactive hearts and 12 of the 43 
cases of rheumatic heart disease had heart rates over 100. Four of 
the 100 cases showed definite renal involvement with high diastolic 
pressures, albumin in the urine and high specific gravity. Anemia 
was a factor in 3 of the 7 eases of overactive hearts and in 5 of the 
rheumatic hearts. Forty-two of the 43 cases of rheumatic heart 
disease gave a history of rheumatic infection: 21 of acute rheumatic 
fever, 15 of tonsillitis and 16 of focal infection. Thirty-four of these 
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43 cases of . rheumatic heart disease had respiratory infections as. 
meaX pneumonia, bronchitis or pertussis. Seventy-four of the 
”00 "udied h^ a history of. the above respnatory mfeetron 
which seems probably tlie most important clinical result of th s 
study of cardiac or cardiovascular disease. Three of the hyperten- 
sionLses had had typhoid fever. Fourteen of the 100 cases had 
normal electrocardiograms and all but the 2 normal cases included, 
had respiratory symptoms. Fifty-eight of the entire series showed 

definite eye-ground changes. , i i . 

Conclusions. We believe that Roentgen ray study helps to 
demonstrates the functional efficiency of the heart m respiration the 
degree of pulsation and relative changes in the various areas of the 
heart and vessel walls, and that the classification of hearts that are 
not normal as inspiratory in type or expiratory in type is explana- 
tory and a functional classification of value, based on physiologic 
study of normal and abnormal hearts. 

The heart in the obese is abnormal in physiology, even if not the 
seat of pathological changes in structure. 

The overactive heart is an entity demonstrated by Roentgen ray 
and confirmed by clinical examination. 

Roentgen ray is of value in the diagnosis of hypertension and of 
mitral disease and in the clinical diflferentiation of functional from 
organic heart disease. 

We feel that the study of the pulmonary area is worth while in the 
decision between functional and organic heart disease; that it 
explains the physical signs as to' murmurs, dilatation, and palpable 
thrills at the pulmonary area; that some of these signs may be due to 
hypertrophy of the conus of the right ventricle or dilatation or 
stenosis of the pulmonary artery; that such study is valuable in the 
diagnosis of pulmonary stenosis and regurgitation and in the clinical 
differentiation of diseases of the pulmonary and aortic valves where 
a diastolic murmur is heard at the base of the heart, particularly 
where the lesion of mitral regurgitation and stenosis is present; that 
patent ductus cannot be adequately diagnosed without fluoroscopic 
study; and that all murmurs at the pulmonary area need explanation 
m terms of definite pathology or disturbance of function. 

As is well known, Roentgen ray furnishes additional evidence of 
pericarditis with effusion and of adhesive pericarditis. The fluoro- 
scopic pamination shows the fixed and low position of the apex 
particularly m cases of mitral stenosis. ^ 

We have nothing new to add to the previous work in the differen- 
S s of aorticregurgitation, except the possible value 

of the additional shadow of aortitis of the descending aorta as 
evidence of aortic regurgitation of syphilitic rather than of Aeu- 
matic origin. ^ 

i^eurysms are best demonstrated by fluorosconic pvaminatlrwr. 
by “'y at 
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Hoentgen ray demonstrates arterial sclerosis by a characteristic 
silhouette of the heart and great vessels, and by the presence at 
times of atheroma and calcification of vessel walls. 

AVe believe that the role of respiratory infections in heart disease 
is the most important clinical deduction from the present study. 
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The claims which have been brought forth for the therapeutic 
superiority of each of many derivatives of barbituric acid since the 
original synthesis of barbital by Fischer and Dilthey^ may well be 
doubted.^ One of these derivatives, “amytal” (iso-amyl-ethyl- 
barbituric acid) was synthetized in 1923 by Sbonle and Moment.® 
From the time of its physiologic introduction by Page‘s amytal has 
become increasingly popular as a safe and effective anesthetic for 
animal experimentation. It is thought to possess several negative 
characteristics, if not virtues, as an anesthetic. When administered 
to dogs, it does not affect the blood-sugar level, '*■ blood concen- 

tration,® metabolic rate/- ® or blood pH and CO 2 combining power.® 
The most discouraging feature in the use of this compound has been 
a variability in the solubility and anesthetic potency of the product. 
This factor in itself was sufficient justification for the exclusion of 
amj^al from “New and Nonofficial Remedies.” Furthermore, nothr- 
ing is known concerning the fate of this substance in the organism. 
In spite of such significant objections, amytal has been “tried out” 
on man with apparent impunity .i®- Two years ago, apparently 

for the first time in this country, one of us had the opportunity to 
employ amytal anesthesia in human subjects. In this work, the 
administration of the anesthetic per recf'U?n was found very effective.^ 
The peculiar state of hypnosis, resembling “anergic apathy” and 
the prolonged stupor, characteristically present in dogs given small 
doses, suggested the possibility that this anesthetic might prove of 
value m obstetrics. With this aim in view, during the past year the 

writers have eollected data which they feel merit a preliminary 
report at this time. 
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' Experimental. Kymographic records of the contractions of the 
uteri of virgin guinea pigs were made. In some cases the uteri were 
studied in situ in animals anesthetized with large doses of amytal. 
In other cases one cornu of the uterus was removed from the animal 
and studied in a constant temperature bath (Dale) to which high 
concentrations of amytal were added. In all instances, the rhythmic 
contractions were maintained under the anesthetic. The response 
of the uteri to the oxytocic principle of the pituitary (Parke, Davis 
& Co.) was not disturbed after amytal anesthesia. 

Albino rats, weighing about 200 gm., have been found very suita- 
ble for the biologic assay or standardization of the amytal prepara- 
tions. With two preparations of good anesthetic potency, the 
average dose and time relationships were as shown in the accompany- 
ing table: 

Mgm. amsrtal per kilo body 

•sveight. 25 50 75 100 150 • 200 

Time in minutes for onset of 

complete anesthesia . . Incomplete 4-4 J 3 2-2 J IJ- IJ 

The amytal was injected intraperitoneally and the speed of onset 
of anesthesia in this species was noteworthy. In comparison with 
dogs, recovery from nonfatal doses was also relatively rapid in rats. 
About 30 per cent of the rats receiving 150 mg. per kilo body weight 
and about 60 per cent of those given 200 mg. per kilo died. In 
rats, therefore, the ratio 'of the anesthetic dose (50 mg. per kilo) 
to the fatal dose was somewhat less than 1 to 3. Other prepara- 
tions of amytal have been assayed by this procedure and found 
appreciably less potent anesthetically and more toxic than the above. 
The writers, therefore, consider the “standardization” of the 
preparations to be administered to patients of prime importance. 

Amji^al has been used for anesthesia in 33 obstetrical patients. 
The dosage in the first 30 cases was 25 mg. per kilo of “assayed” 
preparations given by rectum. In the last 3 cases, the dosage has 
been 30 mg. per kilo. The advantages of the rectal administration 
of the drug are thi-eefold: (1) The patient receives the drug 
believing she is being given an “enema.” This permits of nearly 
a perfect anoci technique. (2) The patient goes to sleep slowly, 
complete relaxation occurring in from thirty to forty-five minutes, 
(3) No precautions need be taken in regard to colloidal material in 
the solution since this presumably makes no difference in the 
intestinal tract, but is a matter of serious importance in intravenous 
injection. 

Results. In 13 cases the result was excellent. By this we mean 
complete anesthesia throughout the period of delivery. The 
patients were quiet, apparently in deep sleep, but uterine contrac- 
tions continued. In 10 cases, the results were classified as good. 
These patients moaned or moved somewhat during uterine con- 
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tractions, but between pains were quiet and relaxed. In 7, the 
Suits were fair. The patients were qukt, on the whole between 
pains, but were noisy and unmanageable during pains. All patients 
in this group were restrained. Two patients were grouped under 
poor results. In both of these the uterine contractions disappeared 
while the patients were under anesthesia and did not begin again 
until complete recovery from the effect of the amytal. It should 
be remembered that the disappearance of labor pains after they 
have begun is not unusual in unanesthetized patients so that the 
cessation of uterine contractions may not have been due to the 

amytal. . 

In the majority of patients, no change took place in the systolic 
or diastolic blood pressure throughout the period of ^ anesthesia. 
A drop of over 10 mm. of mercury was taken as definite evidence 
of an alteration in the blood pressure. This occurred in 5 patients. 
The maximum drop was 50 mm. When the pressure is high from 
fright or excitement prior to the administration of amytal, it tends 
to drop to a normal level as the patient goes to sleep. 

The temperature showed very little if any variation and the drop 
in temperature, noted in many animals during amytal narcosis was 
not observed in these human subjects. 

The pulse rate of the patient remained stationary in about one-half 
of the cases and was raised in the other half. The maximum rise 
was 30 per minute and this occurred during the period when the 
head came down on the pelvic floor. The fetal heart rate was 
unaltered in every patient under anesthesia. 

The respiratory rate was rarely affected. In 4 cases it was 
increased, but in no instance did we observe the very slow respira- 
tions which frequently occur after the intraperitoneal administra- 
tion of the drug to the dog. 

The force of the uterine contractions was diminished in 2 patients 
who subsequently delivered while under anesthesia and completely 
ceased in 2 patients who recovered from the effect of , the drug and 
were subsequently delivered. 

Outlet forceps or high forceps were used or version practised in 
17 cases. In 4 of these supplemental anesthesia was used because 
the patients were apparently in pain although they did not remember 
having had pain when they finally recovered from the anesthesia 

asphyxiated. Both of these were" in 
dimcult deliveries. In the remainder the babies cried lustily when 

born. They were not narcotised nor did they show any other effect 
of the drug. 

vWd from inception to completion of anesthesia 

varied. In 18 of the cases where careful records were kept, 1 patient 
was completely awake m six hours, 6 recovered within twelve hours 
5 m eighteen hours, and 6 in twenty-four hours. ■ 

Mortality. There was one baby born dead in this series' This 
occurred twenty-seven hours after the administration of the amjhal 
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and at a time wiien the ]‘)atient was completely recoAmred from the 
ell'eet of the drug. 3^he baby’s fetal heart rate was 128 throughout 
the pei’iod of anesthesia. Six hours after recovery from the drug 
and after a prolonged labor, high forceps were applied. The child 
was dead when delivered. Though the cause of death has not been 
definitely ascertained, this has been classified as an amytal death. 
The mothers all recovered. 

The most striking phenomenon was the amnesia Avhich Avas 
characteristic of these cases. Not one of the patients Avho slept 
remembered the delNerjc EAmn the refracthm indhuduals went to 
sleep after the birth of the child and upon awakening were loath to 
believe that the child had been born. 

The dose of amj^tal used in these cases is one-half the anesthetic 
dose for the dog and rat. With the use of 30 to 35 mg. per kilo 
of body Aveight, Ave believe that even better results may be expected. 
The writers are particularly anxious, hoAvever, to leaAm the impres- 
sion that it Avould be umvise and CAmn dangerous to employ prepara- 
tions of am}h:al on patients, unless these preparations have been 
tested as to potency and toxicity. 

Summary and Conclusions. Iso-amyl-ethyl barbituric acid (amytal) 
was found to have no eft'ect upon the rhythmic contractions of the 
virgin guinea pig’s uterus either in vitro or m vivo. Furthermore, 
the uterus of annuals anesthetized with this drug responded to the 
oxytoxic principle of the pituitary. 

A method for the standardization of the amytal solutions has 
been introduced. The importance of such biologic assay has been 
pointed out. 

The drug has been found to produce effectNe anesthesia in a 
large proportion of obstetrical cases. In all of them its administra- 
tion resulted in a condition of amnesia, so that, after delNery and 
recoA’^ery from tlie drug, the patient had no recollection of the period 
of labor. 

Very little, if any, effect Avas noted on the maternal pulse, temper- 
ature, or resphation. The blood pressure dropped in 5 of the 33 
cases more than 10 mm. of mercury, but Avas Avell maintained in the 
remainder. 

The babies at the time of delNery showed little, if any, effect of 
the drug. 

A new method for tlie administration of the drug was presented 
which has been found effectual in both obstetrical and general 
surgical cases. The latter will form a separate communication. 
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OBSERVATIONS ON CORONARY THROMBOSIS. 

With a Ueport op Three Recovered Cases. 

By a. Carlton Ernstene, M.D., 

I'OnMERUY RESIDENT PHYSICIAN THORNDIKE MEMORIAE LABORATORY BOSTON CITY 
HOSHTAL; assistant in medicine BETH ISRAEL HOSPITAL AND ASSISTANT IN 
MEDICINE HARVARD MEDICAL SCHOOL. 

BOSTON, MASS. 

(From I he Thorndike Memorial Laboratory, Boston City Hospital and the Depart- 
ment of Medicine, Harvard Medical School.) ' 

Although several excellent general reviews of coronary artery 
thrombosis are available, they contain reports of but few cases 
which have been observed over a long period of time. For this 
reason, it is felt that an account of 3 recovered patients studied for 
from one to about four years after the attack and of 6 other patients 
observed from soon after the occlusion until death may be of inter- 
est. All 9 patients were males; the youngest was fifty-five and the 
oldest seventy-three years of age. Arteriosclerosis was the principal 
cause of the occlusion in all. None gave evidence of syphilis or of 
rheumatic fever. Four patients had had no preceding cardiovascu- 
lar symptoms. Five, however, had had dyspnea, with or without 
palpitation; and 4 of these also had had .anginal seizures. In one 
instance there was moderate myocardial failure at the time of onset 
of tlirombosis. One patient is known to have had auricular fibrilla- 
tion for at least two years and another for at least six months before 
the occurrence of coronary occlusion. These 2 cases are unusual 
inasmuch as previous reports indicate that coronary thrombosis 
rarely occurs in a heart with fibrillating auricles. Necropsy was 
performed on 3 of the fatal cases. 

In all patients the diagnosis was based primarily on the presence 
ot characteristic symptoms and physical signs, substantiated by 
laboratory^ and electrocardiographic findings. The presenting 
symptom in all was sudden, excruciating, substernal, preeordial. 
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or epigastric pain, with or without radiation, lasting from a few 
hours to several days and accompanied by severe dyspnea. Nausea, 
vomiting, and extreme weakness usually attended or closely fol- 
lowed the onset. Physical signs of myocardial weakness were 
always present on admission. The heart sounds usuall}'" were dis- 
tant and of poor quality; and disturbances of rhjdhm were common, 
particularly premature beats, gallop rhythm, auricular fibrillation, 
and varying degrees of heart block. Sudden changes in rhjihm, 
often of short duration, frequently were observed. Persistent moist 
rales at the bases of the lungs were constantly found. The initial 
blood pressure generally was low, and the pulse weak and rapid. 
Three patients seen soon after the attack appeared to be in profound 
shoclv with subnormal temperature and ashen, gray, cold, moist 
skin. Enlargement of the liver was noted in 3 instances, but 
only 2 patients had peripheral edema on admission. The onset in 
the patient with antecedent myocardial failure presented no unusual 
features. A pericardial friction rub was heard in only one case. 

Although patients coming to the hospital within thirty-six hours 
from the time of the first symptoms attributable to thrombosis, 
as a rule, had a subnormal temperature on admission, fever between 
99° and 101° F. usually developed within the next twenty-four to 
forty-eight hours and persisted for two to ten days. Leukocytosis 
of from 11,000 to 21,000 cells per c.mm. was present in 8 cases, 
generally appearing within tliirty-six hours of the onset, and con- 
tinuing, as a rule, for some time after the temperature had become 
normal. 

The occurrence of embolic phenomena in coronary thrombosis 
has been emphasized by Hamman.^ Two of the 9 patients of the 
present series raised a large amount of bloody sputum, one, two 
days and the other, twelve days after the occurrence of occlusion. 
In both, hemoptysis was followed by marked increase in the degree 
of cardiac failure. None of the other 7 patients gave e\ddence of 
embolism at any time, although 2 showed old infarcts of the spleen 
at necropsj^ and 1 of these had, in addition, a small pulmonary 
infarct. It is known that in cardiac failure infarction may occur 
in the pulmonary or greater circulation without producing evident 
sj^mptoms. 

Blood pressure was recorded frequently in all patients. Not 
uncommonly a progressive fall in the systolic level was noted for 
several days after the beginning of the attack. Subsequent clinical 
improvement was accompanied by a rise of var;^ing degree, extend- 
ing to a distinctly liigh level in 2 patients; wliile witli the occurrence 
of furtlier attacks or the development of severe cardiac failure there 
was invariably a further fall. 

The vital capacity of the lungs was studied in 7 patients. All 
showed marked reduction below normal on admission to the hospital, 
and in 3 instances the initial reading was 1600 cc. or less. These 
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of Case I. A, record of October 15, 1924, ten days 
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Fig. 2. — Electroc.'irciiograms of Case II. A, record of INIarch 2, 1920, tlie day 
after onset of attack; B, record of March S, 1920, sllo^\^ng sharply-peaked negative 
T waves and upwardly convex S-7' intervals in Leads II and III; C, record taken 
eight weeks after onset, showing T wave and S-T interval changes still present; D, 
record taken twelve weeks after onset, with 7-2 upright and 7-3 of diminished ampli- 
tude; E, record taken five months after attack, with T-'.i diphasic; F, record one year 
after attack, with 7'-3 upright. Subsequent tracings show no further chango.s. 
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observations are of interest in view of tlie fact that so few peripheral 
signs of cardiac failure were present at the time. Clinical improve- 
ment usually was accompanied by an increase in vital capacity, 
while an unfavorable course was attended by furrier reduction. 

Fluoroscopic Studies. Repeated fluoroscopic observations on the 
extent of cardiac excursion were made on 5 patients, 2 of^ whom 
recovered. In each instance the first examination was^ cariied out 
within a few days of the onset and, without exception, showed 
marked diminution of cardiac pulsation. Two patients, one of 
whom recovered, presented only extremely slight, scarcely visible 
pulsations of the heart. The beats were so feeble indeed that the 
movements resembled a see-saw-like motion rather than true con- 
tractions. Subsequent examinations of patients who ultimately 
died showed no appreciable changes from the original findings, 
although in each instance there was temporary clinical improve- 
ment before the final decline. In the patients who recovered, how- 
ever, there was a relatively rapid return of strong, visible, systolic 
pulsations coincident with clinical improvement, rising blood 
pressure, increased vital capacity, and improved quality of the heart 
sounds. Frothingham^ has made similar observations on a patient 
who recovered. 

Fluoroscopic examinations of the heart also were made on a 
number of patients with angina pectoris at a time when they were 
having no pain. Several of them, iii whom the heart muscle obvi- 
ously was very weak, showed definitely subnormal systolic pulsa- 
tions. In none of these cases, however, did the diminution amount 
to the very faint see-saw movement observed in 2 of the patients 
with coronary thrombosis. 

Electrocardiographic Studies. Electrocardiograms were taken on 
all the patients at frequent intervals. With one exception, the first 
record was always obtained witliin twenty-four hours of admission. 
Four patients had left ventricular predominance. All showed 
diminution in amplitude of the Q~R-S complexes accompanied, in 
many instances, by slurring, notching, or spreading. No relation- 
^ship was observed between Q-R-S amplitude and changes in the clin- 
ical condition, blood pressure, vital capacity, or extent of cardiac 
excursion as observed fluoroscopically. 

Each of the 6 fatal cases showed the 8- T interval originating 
from a point on the Q-R-S complex above the isoelectric level, as 
described by Pardee.M^ Usually this feature was present in the 
imtial record, although m one instance it did not appear until five 
days after the onset of symptoms. The upwardly convex S-T 
interval of Pardee^ and the inverted, sharpl^peaked ^ waTe Lt 
esmbed by Smiths- were observed subsequently in 3 of these 

An elevated origin of the S-T interval was not present in any 
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' patient wlio recovered, but an upwardlj^ convex S-T interval and 
negative, sharplj^-peaked T wave were observed in two (Figs. 2 
and 3). In both instances these changes disappeared before the end 
of the third month. 

Subsequent Attacks. Each of the 6 fatal cases showed on one or 
more occasions, without apparent cause, a sudden change in the 
clinical course. This usually consisted of recurrence or exacerba- 
tion of pain w'ith sudden, conspicuous increase in dyspnea and other 
signs of myocardial failure. In the hght of post mortem studies these 
sudden clinical alterations may be attributed either to extension of 
the existing tlmombus or occurrence of fresh occlusion in another 
area. Of the 6 fatal cases, 4 died within three hours of onset of one 
of these episodes, and in the 3 with necropsy, the heart showed 
evidence of fresh and old infarction. 

It is of interest that, in contrast to the fatal cases, 2 of 3 patients 
who recovered had no such attacks. 

Eeport of Cases. — Case I. J. R., a white male machinist, aged fift 5 ^-nine 
3 'ears, admitted October 15, 1924, complaining of epigastric and precordial 
pain, shortness of breath, and swelling of the lower extremities. For two 
j'-ears there had been dyspnea and palpitation on exertion with rather fre- 
quent attacks of angina pectoris. In May, 1924, the patient had been 
admitted with nijmcardial failure of gradual development, and at that time 
had auricular fibrillation. He improved rapidly with digitalis therapy 
and was discharged after five weeks. About October 1, 1924, he developed 
a severe, moderatelj'’ productive cough with rapidly increasing dj'-spnea; 
and three days later, while doing light work, suddenly experienced severe, 
sharp, non-radiating epigastric and precordial pain with marked palpitation. 
With rest the pain quicldy disappeared, but epigastric distress and a sense of 
abdominal distention persisted for over an hour. The follo'wing morning 
he attempted to finish his work, but in a few minutes the pain recun’ed 
with greatly increased intensity, accompanied b}^ sudden, marked weakness, 
faintness, severe dyspnea, nausea and vomiting. Rest gave no relief. The 
pain persisted undiminished and became worse the next morning after a 
severe coughing spell with hemoptysis. Then after several hours, it dimin- 
ished but did not entirely disappear during the ten days before admission 
to the hospital. 

Examination showed a markedly orthopneic male in great distress. The 
skin was grayish; the Ups were cyanotic, and the scler® slightly icteric. 
The thorax was of the emphj’-sematous type with signs of fluid at both 
bases. The wtal capacity was 1700 cc. The left border of the heart was 
12 cm. from the midline, and the apex impulse was neither seen nor felt. 
The heart sounds were very distant. No murmurs or friction rubs were 
heard. The apex rate was 154 per minute, absolutel}’’ irregular,^ with a 
pulse deficit of over 50. The radial arteries were moderately thickened. 
The blood pressure was 115 mm. systolic, S5 mm. diastolic. The liver 
, extended S cm. below the costal margin, and there was marked edema of 
the lower extremities. The temperature was 99.2° F., and the leukocyte 
count 10,200 per c.mm. 

With absolute rest in Ijed and digilali.s, tlie pain disappeared in a few 
hours and the patient improved rapidl 5 \ lie remained in bed for six weeks 
and left the hospital at the end of two months. The systolic blood pressure 
had risen gradually to 172 nmi. and the vital capacity to 3100 cc. 



eknstene; observations on coronary thrombosis 387 

Floctrocardiograms Avere taken frequently and alwa,ys shoAved auiacular 
Avith varying nmnbers of -topic ventrieuW^^^^^^^^ 
Four tracings ‘are sIioato in Fig. 1. At no tune Averc the f-Avave clianges 
described by SmitlF and Pardeeh-'' observed. 

•The patient has been seen frequently since leaving the hospital and on 
tAvo occasions has been readmitted Avith cardiac failure of gradual develop- 
ment. In August, 1928, he Avas feeling very Avell except for occasional short 
anginal attacks and shght dyspnea on exertion. He still had auricular 
fibrillation; the systolic blood pressure Avas 162 mm. a,nd the vital capacity 
2900 cc. There Avere no neA 7 electrocardiographic findings. 


Case II.— G. G., a Avhite male, fire captain, aged fifty-eight years, 
admitted March 1, 1926, complaining of an almost unendurable sense of 
pressure in the chest. There had been no preceding symptoms of myocar- 
dial insufficiencj''. While AvaUdng on the afternoon of. the day of admission, 
he had experienced a short anginal attack. _ Three hours later, Avhile sitting 
in a chair, he developed excruciating epigastric and loAA’'er sternal pain, 
folloAved quickly by a sense of intense, gripping pressure OA’^er the entire 
chest. With this he became dyspneic, na,useated, extremely faint, and very 
pale. Neither AvaUdng nor lying doAvn gave relief. After an hour he was 
unimproved and Avas brought to the hospital. On admission, his condition 
appeared critical. There Avas marked pallor; the forehead Avas_ covered Avith 
cold perspiration, and the expression Avas anxious. Kespirations were 
shallow and moderately rapid. The thorax Avas somewhat emphysematous 
in type, and a few crackling rMes were heard at the right base posteriorly. 
The heart extended 11.5 cm. to the left of the midsternal line. The apex 
impulse was neither visible nor palpable, and the heart sounds were scarcely 
audible. No murmurs or friction rubs were heard. The peripheral arteries 
showed moderate sclerosis. The radial pulses Avere regular, 92 per minute, 
soft, and easily compressed. Blood pressure was 105 mm. systolic, 75 mm. 
diastolic. The liver edge was not palpable, and there was no peripheral 
edema. The temperature was 98.2° F. and the white blood cell count* 
8400 per c.mm. 

In spite of two hypodermic administrations of morphin (gr. J), pain 
persisted for over twenty-four hours. On the day after onset, the tem- 
perature was 98.8° F., and the leukocytes numbered 7000 per c.mm. 
The next day the white blood cell count was 14,000 per c.mm., the tem- 
perature 99.2° F., and the systolic blood pressure 98 mm. There was no 
fever after this, but leukocytosis persisted for several days. The patient 
Avas kept in bed for six weeks and was discharged Avithout symptoms or 
signs of myocardial failure at the end of two months. The systolic blood 
pressure at this time was 118 mm. 


Three days after onset, fluoroscopic examination showed only very slieht 
hardly visible see-saw movement of the heart shadow. Ten days later 
there was decided improA’-ement in the cardiac excursion, and at a third 

ovarmnQt.m-n iV • _ ^ .. - m/v ct, vu.u,u. 



and have been repeated at 
observed are slioAvn in Fig. 2 


each return Ausit. The successive changes 


The patient has been seen frequently since leaving the hosnital and 
except for slight dyspnea and occasional mild low retrosternal onnressior 
on exertion, has been free of cardiovascular symptom^ ITnresent he 1 
walking three to four miles daily, usually witLut Zmrn S i 
sounds have remained of fair quality, andThe svstSfe 
fluctuated between 120 mm. and 144 ^ 11 ^ ^ ^ pressure ha; 
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Case III. — P. H., a white male, elevator operator, aged sixty-seven 
years, admitted April 17, 1927, complaining of persistent,, severe, retro- 
sternal pain. There had been moderate d 5 '’spnea on exertion for two or 
three years and quite frequent attacks of angina pectoris for one year. On 
the afternoon of April 16, 1927, while painting a fence, the patient suddenlj' 
developed severe, viselike, retrosternal pain radiating to the left shoulder 
and down the left arm to the elbow. He reahzed immediately that this 
was no ordinary anginal attack and later stated, “The pain was a thousand 
times as severe as an}^ I had had before.” Dyspnea, extreme weakness, 
nausea, vomiting, and profuse perspiration accompanied the onset. The 
pain was undiminished on admission twenty hours later. Examination 
showed a dyspneic, restless, apprehensive male. The face was ashen, and 
the bps were cyanotic. The thorax was moderately emphysematous with 
numerous cracMing rales at either base. Vital capacity was 1600 cc. The 
heart extended 11 cm. to the left of the midsternal line. The apex impulse 
was neither seen nor felt, and the heart sounds were of poor quality. No 
murmurs or friction rubs were heard. The radial arteries were moderately 
sclerosed, and the pulses were of average quaUty, 80 per minute. Blood 
pressure was 130 mm. systoUc, 70 mm. diastohc. The temperature was 
98° F., and the leukocyte count 14,800 per c.mm. 

Two hj'podermic administrations of morphin (gr. I) gave gradual rehef, 
and six hours after admission the patient was quite comfortable. At this 
time he was showing short paroxysms of auricular fibrillation, an observa- 
tion made several times in the first four days. On the day after admission 
severe epigastric and lower retrosternal pain recurred for several hours and 
was reheved only gradually by morphin. From this time, however, improve- 
ment was uninterrupted. Fever and leukocytosis persisted for ten days. 
The systohc blood pressure dropped slowly to 118 mm. during the first 
twelve days, but following this there was a gradual rise to 156 mm. at the 
end of two months. The %dtal capacity increased coincidentally to 2700 cc. 
Figure 3 shows the successive electrocardiographic changes observed. 

Fluoroscopy of the heart four days after the onset showed moderate 
diminution of ventricular excursion with extremely weak right auricular 
contractions and only very sUght aortic pulsation. Twelve days later 
ventricular contraction was somewhat stronger and aortic and right auric- 
ular pulsation had increased appreciably. One month later cardiac excur- 
sion seemed normal, and subsequent examinations have shown no further 
changes. 

The patient has been seen frequently since discharge, and except for 
occasional short attacks of angina pectoris and shght dyspnea on exertion, 
his progress has been imeventful. The systohc blood pressure has dropped 
gradually to 136 mm., and the vital capacity has varied between 2600 and 
2900 cc. • 

Discussion. The most common cause of cardiac infarction is 
thrombosis of the coronary arteries due to arteriosclerosis. Exten- 
sive thickening of the coronary arteries may occur without produc- 
ing symptoms or signs of myocardial insufficiency, and the pain of 
coronary thrombosis may be the first indication of cardiovascular 
disease. The extent of myocardial infarction in a given case varies 
according to the size of the vessel occluded. , Patients who have 
involvement of only a very small area may present very mild symp- 
toms; and undoubtedly, as the disease becomes better understood, 
these cases will be recognized more often. 
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The striking symptoms and physical signs in cases with relati y 
extensive infarction nsually are sufficient for diagnosis of the condi- 
tion. In less severe cases, however, information obtained frona other 
observations may be of great diagnostic apistance. The impor- 
tance of fever, leukocytosis, and low blood pressure is generally 
recognized. Not uncommonly, as demonstrated in cases reported 
by Levine® and Gager,® there is a progressive fall in the systolic 
reading for several days after the onset. Diminished vital capacity 
of the lungs gives objective evidence of early circulatory failure, 
and, since enlargement of the liver and peripheral edema often are 
absent when the patient is first seen, this information frequently 
is of value. Marked diminution in cardiac excursion as observed 
fluoroscopically also may aid in recognizing the disease. The electro- 
cardiogram shows significant features in a majority of cases. The 
occurrence of sudden changes in cardiac rhythm may aid in diag- 
nosis, and embolism resulting from intracardiac thrombi occasionally 
is of, assistance. The presence of a pericardial friction rub in a con- 
dition suggesting cardiac infarction makes the diagnosis certain, 
but unfortunately this sign is observed in only a small number of 


patients. 

Favorable prognostic signs are progressive rise in blood pressure 
and vital capacity, improvement in strength of heart sounds, and 
increase in cardiac pulsation as observed fluoroscopically. Con- 
versely, falling blood pressure after the first few days, decreasing 
vital capacity, and failure of the cardiac contractions to show 
improvement on fluoroscopic examination are unfavorable signs. 
Recovery from cardiac infarction is not attended in every instance 
by return of blood pressure to normal or high levels; many patients 
do well for years with a constantly subnormal reading. Repeated 
fluoroscopic examinations on a large series of patients probably 
would show likewise that many who recover, but with greatly 
diminished myocardial reserve, have permanently reduced cardiac 
pulsation. Symptoms and signs indicative of extension of infarc- 
tion are to be regarded as of extremely serious import. 

The early recognition of coronary thrombosis is of importance 
because, with proper management, the patient may recover and 
live for many years. The patients of this series were treated by 
being kept in bed for at least six weeks. During the first part of 
this time special nurses were provided, and the patients were not 
allowed to assist in any movement. Morphin in liberal doses was 
given lor relief of pam, dyspnea, and restlessness. Digitalis was 
administered only to patients with persistent auricular fibrillation 
or peripheral congestive failure. 


Sugary. Tliree cases of coronary thrombosis with recovery 
and 6 cases termmatmg fatally have been studied. The recovered 
patients have been imder observation for from one to about four 
years after the attack, and all at present are enjoying satisfacto^J 
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Soon after the occurrence of coronary tlu-omliosis there is eoin- 
moiily a marked reduction below normal of the vital capacity of 
the lungs. This observation is of diagnostic value because many 
patients at this time show few peripheral signs of myocardial failure. 
The conspicuously small cardiac contractions observed fluoroscopic- 
ally after coronary occlusion are likewise of diagnostic assistance. 

Progressive rise in blood pressure and vital capacity and increas- 
ing cardiac pulsations observed fluoroscopicallj’- are favorable prog- 
nostic signs. Converselj^ falling blood pressure after tlie flrst few 
days, decreasing vital capacity, and failure of the cardiac contrac- 
tions to show improvement on fluoroscopic examination are unfav- 
orable signs. Symptoms and signs indicative of extension of infarc- 
tion are of very serious import. 

The early recognition of coronary tlirombosis is of importance 
because, witli proper management, tlie patient may recover and live 
for years. 

Note. — I -vrish to express my appreciation to Dr. Joseph T. Wearn for bis*kind 
ad\'ice and helpfulness. 
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THE THERAPEUTIC INDICATIONS AND THE DANGERS OF THE 
INTRAVENOUS ADMINISTRATION OF SODIUM-PHENYL- 
ETHYL BARBITURATE (SODIUM LUMINAL) AND OTHER 
BARBITURIC ACID DERIVATIVES. 

By Soma Weiss, M.D., 

.\SSIST.\NT PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOI., BOSTON, JIASS. 


(From the Thorndike Memorial Laboratorj-, Boston City Hospital, and the Depart- 
ment of Medicine, Harvard Medical School, Boston, Mass.) 


Sufficient time has elapsed since the introduction of tlie hj'p- 
notics of the barbituric acid series to allow, one to formulate an 
opinion on tlieir therapeutic value. The following discussion, which 
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Nco , a derivative of urea co<f 
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is based on exn)erimental and therapeutic observations, and upon a 
critical analysis of the literature, attempts to evaluate the problem 
S the rational application of these substances m a way to be valuable 

both to clinician and pharmacologist. ^ . , , • 

The intravenous administration of the barbituric acid derivatives 
has a distinct therapeutic value. This method of administration is, 
nevertheless, not without danger if used indiscriminately. ^ A num- 
ber of pharmacologic and therapeutic actions are identical in all tne 
members of the series. For this reason, the general aspect of the 
problem will be presented before the discussion of the intravenous 
administration of the hypnotics. 

Definition and Sjmonyms, The joint chemical, experimental and 
clinical studies of Fisher and von Mering^ established in 1903 that 

H CO— NH 

while barbituric acid, /' 

CO— NH 
H\ /O— OH 

and malonic acid /^\ , is physiologically relatively inac- 

H 0— OH 

tive, the substance obtained by replacement of the two hydrogen 
atoms by etliyl radicals is a powerful hypnotic in animals and man. 
This diethylbarbituric acid, commercially called veronal, or barbital, 
is a more efficient analgesic and hypnotic than chloral, paraldehyde 
and some other hypnotics. Since the introduction of diethyl- 
barbituric acid into therapeutics, a large number of other barbituric 
acid derivatives have been prepared by substituting one or both 
hydrogen atoms with alkyl, cyclic and with a number of other 
radicals. The possibility of the number of these chemical sub- 
stances is obviously unlimited. For this reason, under the disguise 
of various trade names, new therapeutic agents are continuously 
being introduced by commercial chemical and pharmaceutical 
houses. Specific claims for the therapeutic superiority of each of 
these hypnotics are made, although the main action of these sub- 
stances is highly similar. Physicians are often misled by the 
difterent sounding trade names, and often, after discarding one 
preparation as unsuitable for a certain purpose, take, up another 
with renewed hope. The following are the most widely used bar- 
bituric acid _ derivatives Diethyl barbituric acid (veronal or 
barbital); sodium salt of diethyl-barbituric acid (sodium veronal' or 
mcdmal); iso-amyl-ethyl barbituric acid (amytal); iso-allyl-propyl 
barbituric acid (allonal); calcium-ethyl-iso-propyl barbituric acid 
i^ityral); n-butjd-etliyl barbituric acid (neonal); cyclohexenyl-ethyl 
barbituric acid (phanodorn); phenyl-ethyl barbituric acid (luminal) 
and its sodium salt, sodium himinal. 

AH these names arc synonyms for substances lohich are closely 
related chemically, in their pharmacologic and therapeutic action. 
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The Pharmacologic Effects in Animals. If an analgesic or hyp- 
notic dose of any member of the barbituric acid series is administered 
to dogs, eats, rabbits, or otlier mammals, the main effects may be 
summarized as follows: Following the lapse of a period of time, 
varying mainly according to the channel of administration, the gait 
of the animal becomes ataxic. Simultaneous with this, excitement 
may manifest itself occasionally in purposeless struggle, rage, muscu- 
lar tremor and rigidity. The animal may fall rather suddenly into 
superficial sleep, shortly to awaken again with excitement. With the 
onset of deeper sleep, the respirations become slow, occasionally 
rapid. Periods of Cheyne-Stokes respiration may occur. The 
cardiac rate is increased. The blood pressure as a rule falls but 
slightly (10 to 30 mm. of Hg). The peristaltic movements of the 
gastrointestinal canal stop, as observed under the fluoroscope. The 
sjunpathetic centers may also respond partially, pro\’ided the sleep 
is not too deep. The body temperature falls rapidly. The parallel- 
ism between the depth of sleep and degree of fall in body temperature 
is not always strict. In contrast to map, I have never observed rise 
in the temperature following the administration of barbituric acid 
derivatives in animals. 

Marked fluctuation in the depth of sleep in the same animal, as 
well as individual variations between different animals are common. 
A number of factors is responsible for these variations. It was 
repeatedly observed that animals in dark, quiet rooms go to sleep 
sooner and after a smaller dose tlian those tied to a board. Mojtor 
or sensory excitement acts antagonistically to the effects of the 
barbituric acid derivatives. Reversely, a depressed state of the 
central nervous system acts synergistically. It was shown in a 
previous investigation^ and in additional experiments® that morphin 
experimentally produced increased intracranial pressure, and other 
agents causing respiratory depression act synergistically with the 
barbituric acid derivatives in producing depression of the respiratory 
center. 

If a fatal dose of the hypnotic is administered, death may result 
from paralysis of the respiratory center, or may follow a vasomotor 
collapse with complete loss of heat regulation. 

The barbituric acid derivatives may reacli the seat of their action 
tlu-ough a number of channels of administration. The most frequent 
methods of administration are the oral, intraperitoneal, intramuscu- 
lar and intravenous routes. 

The onset of sleep may be almost instantaneous following tlie sud- 
den intravenous injection of about 60 to 70 per cent of the fatal dose. 
If the injection is slow, however, the excitement may be identical 
with that observed after oral administration. Eddy^ observed that 
the first evidence of action manifested itself in twelve to eighteen 
minutes after the oral administration of various barbituric acid 
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derivatives. In my experience, the stage of excitement is more 
marked with veronal than with amytal and allonal. ^ . 

Toxicity and Dosage of the Members of the Barbituric Acid Senes. 
The analgesic and hypnotic, as well as the minimal fatal doses o 
the several derivatives vary considerably when these doses are 
expressed in actual amounts. It is of the greatest significance 
however, that when the analgesic and hypnotic doses are expressed 
in percentage of the minimal fatal dose, the latitude between the 
hypnotic and fatal dose is essentially the same. Eddy observed 
that to induce hypnosis 50 to 60 per cent of the fatal dose of tlie 
members of the series he studied had to be administered. I have 
noted that 60 to 80 per cent of the fatal dose was essential to produce 
uniform sleep when animals are tied to a board, although 30 to 50 
per cent of the fatal dose induced sleep in animals placed in their 
cages after injection. It was observed that the relative toxicity of 
veronal, amytal, allonal and luminal is essentially the same when 
administered intraperitoneally, or intravenously slowly. 

The Pharmacologic Effect and the Toxicity of the Barbituric Acid 
Derivatives in Man. In man, as in animals, the barbituric acid 
derivatives act as sedatives, analgesics or hypnotics, depending on 
the amount administered. The toxic effect in man can be studied 
best on patients who take these drugs accidentally or intentionally. 
The following description of the pharmacologic effect of the bar- 
bituric acid derivatives is based on personal observation of patients, 
as well as on an analysis of the records of 135 patients admitted to 
the Boston City Hospital between 1910 and 1928, with acute poison- 
ing due to veronal, luminal and allonal. It is certain, as has also 
been suggested by Caussade and Tardieu,® that the more important 
toxic reactions of individuals to the various members of the series are 
essentially the same. 

The earliest manifestation of tlie drug effect is slight confusion 
with a heavy, dull sensation in the head and ataxia. Difficulty in 
swallowing, disturbed sense of smell and speech disorders may 
develop early. Occasionally nausea, vomiting and generalized 
excitement occur. With the onset of sleep, the rate of respiration 
usually is reduced and Cheyne-Stokes respiration may develop. If 
the sleep is deep and of longer duration the respiration is usually 
^ j rather superficial . The heart rate is moderately increased 
and blood pressure slightly lowered (10 to 30 mm. of Hg). The 
reflexes are unchanged in moderate intoxication. The body tem- 
perature may be maintained; more often, however, there is a rise 
m temperature. A fall in temperature is also observed, but rarely 
m conteast to ffie usual occurrence in animals. The kidney function 
may be disturbed occasionally, as manifested by the presence of 
albummuria, oliguria, and less often, anuria.^ Colored vision 
nystagnius, ophthalrnoplegia, cardiac pain or a sensation of oppres- 
m the thorax bradycardia, decubitus, and permanent na™ 
injury are rarely observed manifestations. 
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In cases with fatal termination, marked c.yanosis, moist skin, 
rapid, shallow' respiration, very low I^lood pressure and rapid, 
thready pulse are noted. It is of interest tliat in two fatal cases of 
veronal poisoning the deep reflexes were present as late as four and 
six hours before deatli. The direct cause of death is usually eitlier 
pulmonary edema or brondiopneumonia, with final paralysis of tlie 
respiratory center. The rise in temperature often develops before 
tliere is obtained either clinical or Hoentgen ray evidence of bron- 
cliopneumonia. The white blood cells are normal until tlie onset of 
bronchopneumonia, when they usually increase in number. 

Skin eruptions may be absent even upon fatal poisoning, or may 
appear after administration of small analgesic doses. They are 
manifestations of idiosjmerasy, rather than of hj^Dersensitivity. 

The fatal doses of barbituric acid derivatives in man cannot be 
estimated with any degree of accuracy from the available accidental 
or suicidal fatal cases. Aside from the marked individual suscep- 
tibility to the action of the drug, the nature of the stomach contents, 
and the presence or absence of emesis at the early stage of absorption 
make it difficult to estimate the amount of drug absorbed. 

Although occasionally death is reported after such small oral doses 
as 3 gm. and 6 gm., several patients recovered after 6 or 7 gm. of 
veronal. Death followed with greater regularity the consumption of 
over 12 gm. of veronal, although I have seen recovery after the 
ingestion of 17 gm. It is fair to estimate that for man the fatal dose 
of veronal usually is from 10 to 15 gm. 

The following summary presents a correlation between the amount 
of veronal taken and the effect. Only those patients are included 
whose statements were reliable, and they were corroborated with 
statements of properly informed persons. 

EFFECTS OF VARIOUS TOXIC DOSES OF VERONAL IN MAN. 


1 . 5 gm. 

No effect. 

1.5 gm. . 

Stuporous, answers questions. 

3 . 0 gm. 

Drowsy, disoriented, tendency to sleep. 

3.0 gm. 

Drowsy, disoriented. 

4.2 gm. . 

Stuporous, ataxic, sleeps twenty-four liours. 

4.3 gm. 

Drowsy, sleeps twenty-four hours. 

6.0 gm. 

■ Deep sleep, reaction serious. 

9 . 0 gm. 

Coma, bronchopneumonia, death. 

21.0 gm. 

Death. 


Toxic reactions from luminal are more seldom reported in the 
literature because it is less frequently used with suicidal intent.'^ 
It is fair to assume that 4 to 6 gm. of luminal taken by mouth may 
be fatal frequently. It is also certain that at times much smaller 
amounts may be fatal. 

The estimated fatal dose of 10 to 16 gm. of veronal, and of 4 to 
6 gm. of luminal indicates that in an average man of 70 kg. the fatal 
dose of veronal by mouth is about 143 to 215 mg. per kg,, and the 
estimated fatal dose of luminal is about 57 to 85 mg. per kg. of body 
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weight. It one compares these amounts 

minimal fatal dose of 300 mg. per kg. of veronal, and 140 mg. per kg. 
of luminal, in cats and dogs, it seems evident that man is more sus- 
ceptible to veronal and luminal and probably to other barbituric 
acid derivatives, than some of the lower mammals. ^ . 

Intravenous Administration of the Barbituric Acid Derivatives 
and their Therapeutic Usefulness in Man. Soluble preparations 
of any barbituric acid derivatives produce almost instantaneous 
effect in man when administered intravenously. If given intra- 
muscularly the substance enters the blood stream in from five to 
thirty miiiut6S. The subcutaneous injection of all menibers of the 
series causes irritation, and necrosis is apt to result. The symptoms 
and signs produced by intravenous application are identical with 
those observed after oral administration. A quantitative compari- 
son of the therapeutic effects of the oral and intravenous administra- 
tion of identical doses of sodium luminal in patients suffering from 
epilepsy indicates that the efficiency of the two channels of adminis- 
tration is approximately the same. 

The intravenous and intramuscular administrations offer the 
advantage over oral administration of producing almost instan- 
taneous effects, and as the variable factor of intestinal absorption is 
eliminated the dosage maybe more efficiently regulated to the thera- ' 
peutic need. In certain conditions, for example, in cocain and 
novocain poisoning, this instantaneous action may be of life-saving 
importance. In the majority of conditions in which the barbituric 
acid derivatives have great beneficial influence, the gastrointestinal 
channel of administration is not available, because of an agitated 
state of the central nervous system. Under the following headings 
are given the more important conditions in which the intravenous 
application of barbituric acid derivatives has been attempted 
during recent years. 

A, The Problem of Indaicement of Surgical Anesthesia. Fredet,® 
in 1925, observed that the combined administration of equal parts 
of dietliylbarbituric acid, allylisopropyl barbituric acid (somnifen) 
and morphin induce deep sleep and anesthesia. The exact technique 
of administration is as follows: 10, 15 or 20 mg. of morphin chlorid 
and 0.66 mg. to 0.75 mg. of scopolamin are administered subcutane- 
ously. Tiventy to forty-five minutes later 10 mg. per kg., or an 
^erage total of 0,70 gm. of the somnifen is injected intravenously, 
ihe patient sleeps within a few minutes after the administration of 
these barbituric acid derivatives, and the sleep is deep enough to 
al ow the surgical operation to commence with the aid of a few 
inhalations of chloroform as soon as ten minutes after the injection 
o ft le sommfe. 1 . Will, out tl.e aid of diloioform the narcosis and 
analgesia aie insufficient to permit the undertaking of surgical 
procedures. Bumrn^ found that the intravenous use of “somnifen” 
is dangerous because of the occasionally observed hypostatic 
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addition, oxygen Avas freely administered and 500 cc. of blood were 
removed through venesection. Eberhard believes that this method 
of treatment should replace the present widespread use of the Strog- 
onoff^^ treatment. In Eberhard’s 57 cases the mortality rate of the 
mother was 5.97 per cent and that of the child 23.5 per cent. 

Epilepsy. The beneficial effect of the oral administration of 
phenol barbital (luminal) in epilepsy was established in 1912. 
Wyler^- observed that the intravenous injection of from 0.2 to 
0.4 gm. of somnifen checked the status epilepticus in three instances. 
In epileptic patients Patterson, Damon and LevP® used routinely 
by intravenous injection 0.12 gm. of sodium luminal, which at two- 
day intervals was increased by 0.06 gm. up to the maximal single 
dose of 0.3 gm. Untoward effects Avere not observed in over one 
hundred injections. Aside from the oral administration, the intra- 
Amnous or intramuscular administration of the barbituric acid 
deriA'^atives is indicated in severe status epilepticus, Avhich condition 
because of persistent seizures, is of imminent danger to the patient’s 
life, and at the same time the gastrointestinal channel is not avail- 
able for administration. 

Luminal sodium has been administered intraA^enously in 12 
patients AAdio AA^ere in status epilepticus, Avith evidence of circu- 
latory collapse and pulmonary edema. The status lasted from 
tAvo to fifteen hours before the first intravenous injection was given. 
Gradually increasing doses were given at intervals of one-half hour 
in order to establish the minimal effective dose. The amounts which 
controlled the conAuilsions A^aried from 0.4 to 1 gm. In one case a 
larger dose was required. In general, the amounts necessary to 
control conAmlsions Avere proportional to the severity of the motor 
irritation of the central nervous system. ElcA^en of the patients 
recoA-ered, one died after the conAuilsions Avere controlled. This 
patient’s condition was critical before the administration of the 
luminal, and it is therefore impossible to determine AAdiether or not 
tlie luminal was a contributing factor. 

Toxic Reactions due to Certain Local Anesthetics. The observa- 
tions of HofA^endahP^ and Tatum, Atkinson and Collins and others^® 
clearly shoAv that A'eronal and luminal may prcA^ent otherAvise 
fatal experimental cocain poisoning in animals, including monkeys. 
FolloAving these obserA'^ations, Leslnu’e’^ reported that while morphin 
alone, or combined Avith scopolamin, did not prevent the occasional 
toxic reactions due to local anesthetics, from 0.4 to 0.8 gm. of 
sodium A'eronal administered by mouth routinely before operative 
procedures Avith a local anesthetic Avas efficient to prevent toxic 
reactions. Williams-' used 0.3 gm. of barbital tAvo hours and one 
hour liefore the beginning of operations Avith local anesthetics. 
He also noted beneficial results. Alartin-® obseived that the fre- 
quency and scA'erity of toxic reactions due to noA'ocain Avcre con- 
siderably reduced in patients recehung O.GO gm. of barbital the 
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niirht before, and one lioiir before surgical operation. ^ Guttinann 
also lias reported tliat tlie routine hypodermic aduiiiiistratioii oi 
from 0.18 to 0.3 gm, of barbital reduces the frequency of toxic 

reactions following the use of novocain. ^ ^ r u- 4 . • 

That the proper intravenous administration ot the barbituric 
acid derivatives is useful, not only as a preventive agent when 
administered before the use of local anesthetics, but also when 
injected after an alarming' toxic reaction deyelops following local 
anesthesia^ is shown by the observations herewith recorded. 


Case Reports. Case I.-T. C., a white boy, aged sixteen years, entered 
the hospital with a crushed right hand, which was caught in a madiine. 
Except for this local condition, the physical examination revealed no abnor- 
mal findings. He was much excited. The arm was shaved and scrubbed 
with soap and water. Novocain infiltration with a 2 per cent solution of 
novocain at the elbow was started. After 50 cc. of novocain were injected 
the patient developed instantaneous violent convulsions. The convulsions 
recurred at about one- to two-minute intervals. The convulsions could not 
be controlled by immediate administration of ether. These seizures lasted 
for over thirty minutes. The patient became increasingly cyanotic, and 
signs of pulmonary edema developed. The pulse, rose to 140 and was 
tlueady. The rectal temperature rose to 102,5° P. The patient’s condi- 
tion was considered critical. Administration of oxygen failed to benefit the 
patient. The administration of ether was stopped. The intensity of 
convulsions increased. 

Thirty-five minutes after the onset of the comnilsions, the intravenous 
injection of sodium luminal (10 per cent solution) was started. In three 
minutes, 450 mg. were injected and convulsions stopped instantly. Cyanosis 
gradually disappeared and the cardiac action became stronger. The pulse 
dropped to 110 per minute within thirty minutes. The pulmonary edema 
cleared up. _ Two hours later the patient was conscious. The surgical 
operation with ether was performed uneventfully on the following day and 
the patient was discharged three days later. 


From the observations it is very suggestive that the intravenously 
administered sodium luminal saved the life of the patient. 

Tetanus. During the past three years we have administered intra- 
venously a 10 per cent solution of sodium luminal in 5 cases of 
tetanus. All the patients were suffering from pain and showed 
^neralized spasm of the musculature wdth recurrent convulsions. 
The presence of opisthotonus prevented the performance of spinal 
puncture necessary for therapy in 3 of the patients. The admin- 
istration of sodium luminal w^as indicated botli for the comfort 
and for tire recovery ot the patient. The oral administration was 
not practical. Because experience on animals and on other patients' 
indirated that the maximal hypnotic effect of the drug manifested 

Sf method of administration finally 

. dopted n as to inject the drug continuously at a rate of 20 mg per 

cccssarj to produce muscular relaxation varied from 0 8 to 1 2 am 

Itollomng the injection of such an amount of sodium lumiS' 
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complete relaxation developed although the sleep was superficial 
and the patient responded to pinching of the skin. The beneficial 
eft'ect of a single dose of luminal lasted for from two to four hours, 
depending upon the severity of the increased muscular tone and the 
convulsions. The second dose necessary to overcome the muscular 
spasm was smaller. The respiration usually became slow about 
twelve minutes following the injection, and it then returned to 
normal. The systolic blood pressure dropped an average of 20 mm. 
of Hg, the diastolic 15 mm. of Hg. The temperature was un- 
changed, or showed a further rise after luminal. Three of the five 
patients died, the other two recovered. 

It is thought that these 3 patients were in such desperate 
condition that death was inevitable, and that luminal did not 
influence the outcome. 

Case II. — R. Y., a white woman, aged forty years, confessed chronic 
morphin addiction. A few days before admission to the hospital she took 
frequent doses of morphin subcutaneously without sterilizing the needle. 
Two days before her entrj’’ her neck became stiff and later gradually her 
entire body became “stiff.” 

_ When seen she was unable to speak because of the trismus. The expres- 
sion of the face was typically that of Hsus sardonicus. There was a com- 
plete fixation of the jaw. The neck was stiff. The respiration was rapid, 
about 30 per minute. The heart rate was slightly increased. The systolic 
blood pressure varied between 90 and 106 mg. of Hg, the diastolic between 
65 and 80 mm. of Hg. The extremities were rather rigid. The deep refiexes 
were hyperactive. Occasionally tonic convulsions were present. 

The intraspinal administration of tetanus antito.xin was not possible 
because of the general condition of the patient. 

At 7.23 p.M. slow intravenous injection of a 10 per cent solution of 
sodium luminal was commenced. In the following ten minutes k3 gm. 
were injected. 

At 7.45 p.Ji. the patient’s jaw and the entire body relaxed; the patient 
was able to speak and complained of sleepiness and the injection was 
stopped. 

At 7.52 p.M. the patient went to sleep and her body became relaxed. She 
was not in coma, however, and on pinching the skin responded with defen- 
sive motions of the extremities. The respiration was 17 per minute with 
periods of apnea and the face was flushed. The cardiac rate was 100. The 
blood pressure was 90 S 3 ’^stolic and 60 diastolic. The rectal temperature 
was 99.4° F. 

At 8.35-36 p.ii, a 10 per cent carbon dioxide and 90 per cent oxygen 
mixture was administered. Respiration became deep and regular, indi- 
cating that the respiratorj’- center was not severe!}'’ depressed. Blood 
pressure was 80 sj’stolic and 60 diastolic. Cardiac rate, 78. Rectal tem- 
perature, 99° F. Reflexes diminished but present. 

At 9.20 p.Ji., during administration of an alcohol rub, the patient 
awakened. 

At 9.38 p.Ji. the patient resisted the subcutaneous injection of ph 3 'sio- 
logical salt solution. 

At 10 p.ii. sleep was ver}" superficial but the patient was nevertheless 
completel}" relaxed. Blood pressme was 80 systolic and 60 diastolic; heart 
rate was 78. 

At 11.45 p.ii. the patient awoke, and muscular spasm returned. Sodium 
luminal, 0.5 gm., was administered again intravenousl 3 ^ Tlie patient 
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relaxed and slept aBain. Mlowing this second dose the patient slept with 

* IfgTf to plSt ™iwakf was able to speak. The neck was 

sli^thf resiiLt but not stiff. Jliys"' M '’Sli^S S 

signs of bronchopneumonia. Blood pressure was systolic and W 

^astolic- respiration, 44: heart rate, 130; temperature, 101 h. . 

At 10 A.M. muscular spasm was back. After slow intravenous adnnnistr - 
tion of 0.500 gm. of sodium luminal the patient was completely relaxed and 
slept. For several minutes Gheyne-Stokes respnation occurred. 

At 11 A.M. the patient was awake again. 0.500 ^ sodium luminal 

was administered. Patient relaxed and slept superfhnally. j on .I’oc. 

At 3 P.M. the patient relaxed. Blood pressure was 90 systolic and 60 dias- 
tolic; respiration, 46; heart rate, 135; ternperature, 103 F. Patient per- 
spired freely. Definite clinical evidence of consolidation of the lower lobe 

of the left lung was elicited. . . , . . 

At 8 p.M. the sleep was stiU superficial. Patient was becoming coinatose. 
She was cyanotic, perspired freely, and respiration was regular, rapid, but 
not labored. There developed clinical evidence of pulmonary edema and 
circulatory collapse. Temperature was 103.6° F. 

At 9 p.M. the patient died. _ _ _ . 

During her stay in the hospital the patient received 47,000 units of 
tetanus antitoxin. 

In this patient 2.8 gm. of sodium luminal was required to overcome mus- 
cular spasm and to induce sleep for twenty-five hours. 

Cerebral Hemorrhage with Convulsion. The prompt relief of con- 
vulsions occurring in patients with cerebral injuries due to trauma 
or to intracranial hemorrhage is of great therapeutic significance in 
checking the extent of permanent intracranial damage. Sodium 
luminal was administered in intravenous doses of from 0.5 to 1.5 gm. 
in 3 patients with convulsions due to traumatic injury of the skull, 
and to 4 patients who, as a result of arterial hypertension, developed 
cerebral hemorrhage. The convulsions in all 7 patients were 
promptly relieved. Two of the hypertensive and one of the patients 
with traumatic injury died, as a result of pulmonary edema and 
bronchopneumonia, following an increasing coma lasting for from 
eighteen to twenty-six hours. 

Persistent Hiccough, Six-tenths to 1 gm. of sodium luminal failed 
to stop persistent hiccough, although the patients became drowsy 
and sleepy. Two of the patients developed persistent hiccough of 
two and tliree days’ duration after surgical operation on the prostate, 
the other three during a course of bronchopneumonia. The fact 
that the hiccough occurred simultaneously with each respiration 
indicates that this reflex is closely related to the respiratory reflex, 
whi^ cannot be essentially influenced with safe doses of sodium 
luminaL Tins does not rule out that hiccough of less severity may 
not be mfiuenc^ by proper doses of intravenous luminal. 
Discussion. From the evidence presented it is clear that the phar- 

StS T-d effects of the various members of the 

SlT oL derivatives are, with slight variations, the same in 
animal and in man. One of the most striking differences is the 
effect on the heat regulation. The different mLbSTthe series 
vo! i7 Identical effects in man, the existing differences 
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concern the intensity of excitement preceding the sleep and the 
persistence of action. Although the effective analgesic and the fatal 
dose vary considerably with the different members, there is a 
fairly uniform relationship between the analgesic, hypnotic, and 
fatal doses of different members of the series of the barbituric acid 
derivatives. In cats the analgesic effect was absent up to and 
including the administration of 30 per cent of the average fatal dose 
of a number of the members of the barbituric acid series. To pro- 
duce stupor amounting to anesthesia at least 50 per cent of the 
average fatal dose was required. It is estimated that the fatal 
dose of sodium luminal in man is 3 to 4 gm.; the minimal amount 
producing sleep and moderate anesthesia varies from 0.7 to 1.5 gm. 
This indicates that 23 to 37 per cent of the fatal dose in man pro- 
duces sleep and moderate relaxation and partial anesthesia. Man is 
therefore more sensitive to the toxic effect of the barbituric acid 
derivatives than animals, and in addition, a slightly lower percentage 
of the fatal dose is effective to produce analgesia and hypnosis. If 
Keeser’s^® observations are correct that the brain tissue has a special 
aflhnity for barbituric acid derivatives, then the relatively large 
bulk of the human brain may be one of the factors in producing this 
increased susceptibility. 

Among the conditions determining the marked individual varia- 
tions in the analgesic and fatal doses, the intensity of the afferent 
impulses to the central nervous system and excitability of the cen- 
tral synapses play a most fundamental role. Pain, sympathetic 
excitement, worry and fever act antagonistically to the effect of 
barbituric acid derivatives; while central depression is synergistic 
and, therefore, makes the patients susceptible to the depressant 
effect of the barbituric acid. As the clinical determination of the 
state of the central nervous system is not possible with any degree 
of accuracy, the effective use of the barbituric acid derivatives with- 
out individual consideration of the patient is not possible without 
incurring considerable danger. 

Just as the dosage to produce a certain effect depends on the stage 
of the central nervous system, so also the persistence of action varies. 
Continuous sleep of over twenty-four hours’ duration was observed 
after a single intravenous administration of 0.5 gm. to an epileptic 
patient, in whom the agitated state of the central nervous system 
was only temporary. On the other hand, the effect of 1.5 gm. of 
sodium luminal may last but about tlwee hours in a patient with 
tetanus, in whom the abnormal impulses are persistently active. 

Because of the marked variation in the effective dose, as well as 
in tlie persistence of action, the amount administered should be 
regulated for each patient. The routine dosage should be guided 
by tlie behavior of susceptible individuals. As the effect of the 
intravenous administration manifests itself almost instantaneously, 
and as the maximum effect, at least with luminal, is reached within 
from five to fifteen minutes after the injection, it seems advisable to 
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iniect a 10 per cent solution of sodium luminal at a rate of about 
M mg per ilnute, until the desired effect is obtained. The initial 
dose, however, should not exceed 1.5 gm. in an aveiage adult. 

With every therapeutic dose of barbituric acid derivatives 
sufficiently large to produce deep and persistent sleep, there is a 

potential danger of fever, circulatory collapse, secondary hypostatic 

congestion of the lungs, bronchopneumonia, and occasionally lobar 
pneumonia. The danger of these toxic manifestations increases 
considerably if an attempt is made to maintain hypnosis for several 
days, as has been attempted by investigators in certain t^es ot 
psychosis. Bronchopneumonia or lobar pneumonia may develop 
during the period of recovery from the drug effect, and it may run a 
usual course after the patient has recovered from the direct eff ect 

of the hypnotic. / . • • j 

A comparison of the therapeutic efficiency of the barbituric acid 
derivatives with that of morphin, ether, chloroform, and nitrous 
oxid in various pathologic conditions suggests a different mechanism 
of action. The barbituric acid derivatives often influence functions 
of the central nervous system on which ether and' morphin have no 
or only slight effect. The fact that the hypnotic effect of the 
members of the barbituric acid series is maintained or even increased 
after decerebration;®® that disturbances in certain medullary func- 
tions may occur early and before the onset of sleep; and finally 
that these hypnotics are preeminently effective in abolishing’ the 
effect of cocain and novocain, substances which have specific action 
on the medulla and midbrain; all indicate that the hypnotics of the 
barbituric acid series have a specific affinity, influencing the functions 
of certain centers of the midbrain and medulla. 

Observations both in animals and in man clearly show that severe 
motor disturbances may develop as a result of administration of the 
barbituric acid derivatives before there is an appreciable dulling of 
the sensory system. This also indicates that the gaseous anesthe- 
tics cannot be replaced by barbituric acid derivates, and that the 
indications for their use are different. Ether, chloroform and other 
volatile anesthetics are more efficient analgesics than are the bar- 
bituric acid derivatives. On the other hand, the latter may be more 
effective than tlie former in certain motor excitement such as con- 
vulsions, increased muscular tone and emesis. 

^ Summary. 1. The evidence presented herein suggests that man 
IS more susceptible to the barbituric acid derivatives than animals, 
and tliat m man a relatively smaller percentage of the fatal dose 
produces analgesia and narcosis, 

2. Marked individual variations exist in the response of patients to 

entical doses. The state of the centi-al nervous system is one 

determines the variations in the 

ntensitj of effect, and m the persistence of action. Sensory and 
motor _ excitement act antagonistically, while depression^ acts 
syncrgistically with the barbituric acid derivatives. 
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3. Sodium luminal injected intravenously in doses of from 0.4 to 
1.2 gm. at a rate of 50 mg. per minute in a 10 per cent solution stops 
convulsions, produces muscular relaxation, and induces sleep with 
considerable regularity. The narcosis even after such large doses 
may be superficial and the analgesic effect may be only partial. 
The effect of a single dose may last as long as twelve hours. 

4. In certain patients with severe status epilepticus, eclampsia, 
grave toxic reactions from local anesthetics, convulsions due to 
cerebral hemorrhage or with tetanus the intravenous administra- 
tion of sodium luminal and other barbituric acid derivatives is of 
distinct therapeutic value. 

5. The routine use of the intravenous hypnotic dose of the bar- 
bituric acid derivatives for surgical anesthesia, or for the inducement 
of sleep of days’ duration in certain psychoses is dangerous. 

6. The mechanism of the action of the barbituric acid derivatives is 
different from that of ether, chloroform, and nitrous oxid. These 
anesthetics usually cannot be replaced by the barbituric acid deriva- 
tives. The hypnotics of the barbituric acid series have marked 
inhibitory influence on certain medullary and midbrain centers. 

7. The dose administered to a patient should be determined.by the 
individual behavior of the subject during the slow intravenous 
administration of the hypnotic. In the pathologic conditions dis- 
cussed the intravenous administration of large sedative or hypnotic 
doses should be administered only if the condition of the patient is 
critical, and other measures which are just as efficient and more safe 
are not available. It should be remembered that a hypnotic dose 
of any barbituric acid derivative entails potential danger for the 
patient. 
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When artificial respiration is required for a few hours onlv a*? in 
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been used mtliout success in the treatment of the respiratory 
parab^ses of poliomyelitis and diphtheria. It is possible that the 
exhaustion of the patient by the manipulation contributed to the 
fatal outcome. 

Pharjmgeal methods of artificial respiration, such as the piilmotor, 
haAm many disadvantages. The control of the intrathoracic 
pressure is difficult; vomitus and saliva may be forced into the lungs; 
air may be forced into the stomach. 

Meltzer, in 1910, suggested, for clinical use, continuous intra- 
tracheal insufflation or as he called it “continuous respiration without 
respiratory movement.”^ In his method a catheter is passed into 
the trachea and the lungs are distended by air under constant 
pressure. The lungs are allowed to collapse by a complete interrup- 
tion of the air current two to four times a minute. The method is 
based on the theory that the composition of the alveolar air can be 
changed by diffusion from the trachea through the distended 
bronchioles. The continuous air current accomplishes an important 
secondary result: the iminterrupted flow of air out of the larjmx 
preA^ents saliva and vomitus from entering the lungs. 

We began our present work with the idea that the Meltzer method . 
was satisfactory. Our first failures were ascribed to too high or too 
low air pressure. More careful experiments indicated that the 
cause of failure was inherent in the method. If prolonged artificial 
respiration was to be successful a new method had to be devised. 

Experimental Respiratory Paralysis. Methods of artificial respi- 
ration were tested on cats Avhose respiratory center had been 
destroyed by pithing or paralyzed by drugs. Paralysis by drugs 
permits the study of complications after the animal has recovered 
from the toxic action of the drug. At first we used curare to stop 
respiration but found it unsatisfactory. Divided doses of amytal 
gave better results. The amjdal required varied widely ranging 
from 120 to 255 mg. per kg. As soon as respiratory movements 
ceased, artificial respiration was instituted. About every two 
hours the artificial respiration was stopped for one or two minutes 
to ascertain if the animal would breathe naturally. Respiratory 
paralysis lasted from two and a half to twelve hours. 

Experiments Avith the Meltzer Method. A technical difficulty of 
the h'leltzer method is the necessity of placing the catheter opening 
1 cm. or less aboA'^e the bifurcation of the trachea. Attempts were 
made to pass the catheter until the bifurcation aa'bs felt and then to 
witlidraAv it 1 cm. In cats, the catheter slips into a bronchus so easily 
that it.is impossible to feel when the bifurcation is reached. It was 
necessary to determine the ratio: 

Length (in centimeters) of the eat 
Distance (in centimeters) from incisor teeth to bifurcation. 
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In 22 out of 29 cats the ratio was fairly constant, 2.3. In 75 per 

cent of cats therefore, = tire distaoee that the tracheal 

catheter must be inserted in order to lie 1 ctn. or «.boYe to 
bifurcation. In the remaining 25 per cent the incorrect Position oI 
the catheter caused failures. In the 22 experiments in which the 
catheter was properly placed the Meltzer method was sometimes 
successful. However, frequent failures occurred. Several animals 
died of circulatory collapse apparently due to the continuous high 
intrathoracic pressure. Two cats died of distention of the stomach 
with ah’, a complication described by Meltzer. In none did the 
method maintain life for more than five and a quarter hours. Cats 
with the respiration paralyzed by drugs either resumed natural 
breathing before the end of five and a quarter hours or they died. 
Pithed cats died before the end of four and a half hours. 

These difficulties of the Meltzer method suggest why it has never 
come into common use. The following new technique has been 
devised which overcomes the difficulties and retains the advantages 
of the Meltzer method. 

The New Method. Our method makes use of an intratracheal 
catheter. It differs from the Meltzer method in that the lungs are 
expanded every four seconds by air under pressiu’e, then allowed to 
collapse and remain collapsed for three seconds. The alveolar air 
is changed, as in natural respiration, by movement of the lungs. 
During the stage of collapse the flow of air through the catheter 
continues but under very low pressure, not sufficient to expand the 
lungs. This produces an uninterrupted escape of air from the 
larynx. 

The Catheter. A soft rubber catheter is introduced into the 
trachea through the larynx. With cats this is done by direct 
laryngoscopy using a urethral endoscope. In contrast with the 
Meltzer method it is not essential that the catheter lie at the bifur- 
cation. It may lie anywhere in the lower half of the trachea. The 
^theter has two openings to insure patency under all conditions. 
For cats of 2 to 4 Idlograms No. 14 Fr. is satisfactory. For larger 
animals a No. 16 Fr. is preferable. The relation between the size of 
the catheter and the size of the larynx is unimportant. The catheter 
IS connected with the special respiration pump. 

The Intermittent Expanding Pressure. Every four seconds a cur- 
rent ot air xmder pressure is passed tlirough the catheter for one 
second. This expands the lungs. The pressure is adjusted until 

bJLthW the same or slightly less than in normal 

breathing. The pressure does not develop suddenly but rises 
gradually, thus avoiding undue strain on the lung tissue The 
pressure is measured by a mercury manometer andfl X same 
or animals of a size if the same size catheter is used WfiX 
aiger catheter a lower pressure produces the same effect. 
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The Constant Pressure. During the interval between expansions, 
the inflow of air is not stopped entirely. A constant stream of air 
passes tlnough the catheter into the trachea and out of the larynx. 
The pressure of this stream is low enough to allow complete collapse 
of the lungs. The purpose of tliis constant stream of air is to pre- 
vent any saliva or vomitus from passing into the lungs. 



Fig. 1. — Apparatus for prolonged artificial respiration. The air passes from the 
motor-driven pump through the air filter AF to the tank T. From the tank the air 
may pass into the water bottle in two ways. Either through the direct connection 
controlled by the constant pressure valve CPR — or through the interrupter I which 
opens at intervals. The pressure of the latter air current is controlled by the expand- 
ing pressure regulator EPR. From the water bottle WB the air passes through the 
air heater into the catheter. A side-arm connects the manometer ilf. 


The Apparatus. The apparatus^ consists of several parts. There 
is a motor driven three-piston pump coimected with a small tank 
(Figs. 1 and 2) . Between the pump and the tank is an air filter {AF) 
wliich removes any coarse dust particles or oil. There are two 
connections from the tank to the tracheal catheter. The intermit- 
tent expanding air current passes through the interrupter {I). 
This is arranged to permit air to pass through every four seconds. 

* The cost of the apparatus was defrayed by a grant from the Jeremiah Milbank 
Fund for the Study of Infantile Paralysis. Manufactured by C. M. Sorensen 
Co., Long Island City, N. Y. 
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Fig. 2, — Diagrammatic representation of the apparatua. 



Fig. 3. — Detailed diagram of the interrupter. 

The interrupter consists of a solid disklike core {R, Fig. 3) with a 
\ -shaped passage tlirough it. This disk revolves inside a stationary 
lousing. The housing has two connections (air inlet and air outlet. 
Fig. 3) so fixed that once during each revolution of the disk they 
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are connected by the air passage. Small grooves on each side of the 
hole in the disk allow a small current of air to pass before the com- 
plete coincidence occm's. The effect is a gradually increasing air 
current. The maximum to which this pressure may rise is regulated 
by changing the pressure in the tank by means of a pin valve {EPR, 
Figs. 1 and 2). 

A second air line ((7) from the tank does not pass through the 
interrupter. The air flows tln-ough this connection at all times. 
The pressure of this constant current is regulated by means of a 
thread valve (CPR). 

Botli air currents pass into the water in the bottle {WB). This 
washes out dust particles which have eseaped tlie air filter and 
saturates the air with water vapor. The air then passes through a 
heater (AH) and into the catheter. As it comes out of the catheter 
the air is at nearly body temperature and 50 per eent water saturated. 
It was found that the desired temperature and water saturation are 
more easily obtained by having the water bottle and heater in 
separate units. 

The water bottle is connected with the mercury manometer (M) 
for measuring the pressure of both the intermittent and the constant 
air current. It does not, of course, measure the pressure of the air 
in the lungs. Manometer readings are a control when raising or 
lowering the pressure. 

Comparisons may be made of pressures used in different animals. 
The pressure may be adjusted before hand to a slightly lower level 
than that which will probably be used. After beginning the experi- 
ment, the pressure is raised until the chest expansion is slightly less 
than in normal breathing. 

The New Method in Decerebrated Pithed Cats. The new method 
of artificial respiration was uniformly successful in cats witli the 
respiratory center destroyed by pithing. Although we did not 
continue any experiments more than twelve hours, the indications 
were that the animals could have been kept alive much longer. 
A^fiien it was decided to terminate an experiment, the pump was 
stopped and the animal allowed to die of asphyxia. Postmortem 
examination showed injection of the trachea. The lungs were nor- 
mal. The following protocol illustrates' this group of experiments : 


EXPERIMENT NO. 44 , APRIL 21 , 1928 . LENGTH OF CAT, 48 CM. 

Time. Heart. ' Temperature. 


S.40 

105 

•• 

S.55 

120 

39.2 

10.0 

210 

37.8 

11.05 

170 

37.6 

12.05 

152 

3S.4 

2.0 

IGS 

38. 2 

4.10 

174 


G.O 

IGO 

38.6 

7.55 

16S 

38.2 


Remarks. 

Catheter passed 19.5 cm. and animal 
pithed. Artificial respiration by 
the new method. 


{ Artificial respiration stopped. Cat 
allowed to die of asphy.xia. 



BRAHDY, brahdy; beolonged aetificial eespiratiotst 411 

Comment on Experiment No. 44. The respiratory center was 
destroyed by pithing and decerebration. The new method o 
artificial respiration was used for eleven and a quarter nours.^ ihe 
condition of the cat was satisfactory throughout the experiment. 
The cat was allowed to die of asphyxia; the catheter was left in situ 

and the thorax was opened. _ , 

The catheter was connected with the artificial respu-ation appara- 
tus. At intervals of four seconds the intermittent air pressure 
caused good expansion of the lungs followed by collapse. The 
constant air pressure caused no expansion whatsoever, evidenced by 
the fact that there was no further collapse when both air currents 
were turned off. The trachea was slightly injected. The lungs and 
other organs were apparently normal. 

The New Method; Respiration Paralyzed by Drags. The catheter 
was inserted into the trachea and then the respiratory center was 
paralyzed. When there was no longer any sign of natural respira- 
tion the catheter was connected to the respiration apparatus. The 
animals were kept alive until natural respiration returned. Then 
the catheter was removed. In order to ascertain whether there 
were any late complications the a-nimals were observed from thi’ee to 
seven days. 

One cat died of pneumonia three days after it had artificial 
respiration. Several cats in the animal room not subjected to any 
experimental procedure died at this time. 

With this exception the animals took their food well and showed 
no ill effects after reeovery from the drug. Three to seven days 
after the_ experiment they were killed. A complete postmortem 
examination with special reference to the trachea and the lungs 
showed no pathologic changes. The following protocol illustrates 
this group and shows the technic used; 


EXPERIMENT NO. 46, APRIL 25, 1928. LENGTH OF CAT, 50 CM 


WEIGHT, 


Time. 

Heart. 

Temperature. 

8.40 


• . 

8.65 



9.0 

126 

36.2 

10.15 

129 

36.5 

11.30 

140 

37.2 

1.15 

145 

37.6 

2.30 

100 

38.0 

3.60 

144 

37.4 

5.0 

AprU 27 

136 

37.2 

May 1 




2,5 KG. 

Remarks. 

r Amytal 120 mg. per kg. intraperi- 
\ toneally. 

Catheter passed 19.5 cm. 
f Stopped breathing. Artificial respir- 
\ ation started. 


Respiration 20. Returned to cage 
Eating. 

Animal Idlled. ' Autopsy, 


Comment on Experiment No. 46: Respiration was paralvzed wi 
kilogram of body weight. The new meth( 

ret,,r“d AyKi™ 
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We tested for the return of function of the respiratory center 
several times by discontinuing the artificial respnation one to two 
minutes. After recovery from the drug, the animal appeared nor- 
mal. To hasten recovery from the narcosis, caffeine was injected 
the day after the experiment. 

After recovery from the drug, the animal appeared normal. It 
was observed for six days and then killed. The trachea was moist 
and normal. The lungs and other organs were normal. 

Criterion of the Return of Respiratory Function. It is important 
to note that the animals did not breathe naturally as long as artificial 
respiration was adequate. After artificial respiration was stopped 
the apnea lasted, at times, as long as two minutes. We tested for 
the return of respiratory function by disconnecting the catheter for 
two minutes. The animal either breathed or the heart rate rose 
rapidly. If the heart rate rose, the catheter was again connected 
and artificial respiration resumed. The short period of asphyxia 
was apparently harmless. A better test for the retinn of function is 
to stimulate the respiratory center by distending the lungs a few 
times with air or oxygen containing 5 to 10 per cent carbon dioxid. 
If the respiratory center is functioning, the animal will breathe 
almost immediately. 

The Intrabronchial Pressure. The thorax was opened in pithed 
decerebrated cats kept alive with artificial respiration. A cannula 
was inserted into one of the main bronchi and connected with a 
water manometer. The intrabronchial pressure of the expanding 
air current was 4 to 8 cm. of water. The constant air current which 
caused no movement of the lungs, produced an intrabronchial pres- 
sure of ^ to 1 cm. of water. When both air currents were discon- 
nected there was no further collapse of the lungs. Although we 
know that 6 cm. of water is the pressure required for adequate 
expansion of the lungs, this measurement cannot be made before the 
end of the experiment. The only criterion as to how much pressure 
to use in a particular case is to compare the expansion with a natural 
respiratory movement, and raise the pressure high enough to approx- 
imate the natural expansion. This can be done very easily. 

Advantages of the New Method. 1. After proper adjustment no 
manipulation of the patient is necessary; the artificial respiration 
procedes automatically. 

2. Saliva and vomitus are not forced into the lungs, but are pre- 
vented from gravitatmg into the lungs. 

3. The intratracheal catheter may be placed any^vhere in the 
lower half of the trachea. 

4. Excessive pulmonary pressure is guarded against. Sudden 
increase of the pulmonary pressure does not occur. 

5. Circulatory failure is not likely to occur because the high intra- 
pulmonary pressure is maintained for only a short time. 

6. Distention of the stomach with air does not occur. 

7. Feedings may be given by gavage. 
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CUnical Application. The method was used in two cases of polio- 
myelitis with complete respiratory paralysis. The patients were 
cyanosed, pulseless and showed no signs of any muscle movement 
when artificiar respiration was begun. Normal color and pulse 
returned and were maintained in one patient for nine hours and in 
the second patient for twelve and a half hours; at the end of that 
time the heart stopped. It seems reasonable to assume that the 
respiratory paralysis in some cases of poliomyelitis may be transient 
as are some of the skeletal paralyses. If such is the case, artificial 
respiration should be maintained until the recovery of the center 
or death from circulatory failure. The clinical application will be 
reported in detail in another paper. 

Conclusion. A new method of artificial respiration is described 
which has been used successfully in animals. Clinically it has been 
used in two cases and should be tried more extensively. 

Note. — We are indebted to Prof. C. C. Lieb for tbe privilege of working in his 
laboratory and for his helpful suggestions. 
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Practical Materia Medica. By Clayton S. Smith, Ph.D., 
M.D., and Helen L. Wikoff, Ph.D., Department of Physiolog- 
ical Chemistry and Toxicology, College of Medicine, Ohio State 
University. Pp. 284. Philadelphia: Lea & Febiger, 1929. 
Price, S3. 25. 

This book is intended primarily for the medical student. It 
contains concise summaries of the properties and preparations of 
important drugs, inorganic and organic, as well as sections dealing 
with toxicology and with prescription writing and incompatibilities. 
Structural formulae are given with welcome frequency. The 
suggested laboratory exercises in connection with the various drugs 
are concerned chiefly with pharmaceutical preparation and assaying, 
but directions for chemical experiments with many drugs are given 
in the section on toxicology. The book contains the material for a 
comprehensive course in materia medica and toxicology, and is 
recommended to teachers of those subjects. C. S. 


Diabetic Surgery. By Leland S. McKittrick, M.D., F.A.C.S., 
Visiting Surgeon, Palmer Memorial Hospital; Assistant Surgeon, 
New England Deaconess Hospital; Surgeon to Outpatients, 
Massachusetts General Hospital; and Howard F. Boot, M.D., 
Assistant Physician, New England Deaconess Hospital; Associate 
in hledicine, Peter Bent Brigham Hospital and Palmer Memorial 
Hospital; with a Foreword by Daniel F. Jones, M.D., and 
Elliott P. Joslin, M.D. Pp. 269; 79 engravings and 2 colored 
plates. Philadelphia: Lea & Febiger, 1928. Price, S4.25. 

Nine years ago, a well-known authority on diabetes in writing on 
the subject dismissed the surgical complications of the disease rather 
briefly, explaining that “they occupied much space in older textbooks 
but are becoming less numerous as diabetes is earlier diagnosed and 
better treated.” The experience of the intervening years has, 
however, been quite different. While the mortality rate from 
diabetes throughout the country has actually increased, in the last 
few years, as recently pointed out by Dr. F. L. Hoffman, fewer and 
fewer of the deaths have been due to coma, thanks to insulin; on tlie 
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other hand, surgical conditions haveaccounted for a steaddy mweas- 
ing percentage of the fatalities. Prior to ^ , * P _ 

Joslin’s fatal cases were due to surgical conditions, while in the 
period 1925 to 1927 the surgical-death percentage was 71. IHis 
book is, therefore, a most timely one, and coming, as it does, from 
associates of Dr. Joslin, it represents the fruits of a large experience. 
Surgeons will, of course, read it; but the Reviewer wishes particularly 
to recommend it to internists and practitioners, for, “In most cases 
diabetic patients with gangrene die a surgical, not a medical death. 
This is usually due to neglect on the part of the patient, procrastina- 
tion on the part of the family physician and, too often, delay on the 
part of the surgeon or internist.’^ R* K- 


The Mobilization of Ankylosed Joints by Arthroplasty. By 

W. Russell MacAusland and Andrew R. MacAusland. 

Pp. 252; 154 illustrations. Philadelpliia: Lea & Febiger, 1929. 

Price, $4.00. 

A MONOGRAPH presenting its subject in a concise manner and from 
the viewpoint of the surgeon. Written by one of the foremost 
exponents of the use of arthroplasty in the restoration of function 
with stability to ankylosed joints. 

The treatise is thorough; the recommendations conservative; 
much of the material has appeared in various publications by the 
senior author. G. W. 


Clinical Physiology (a Symptom Analysis) in Relation to 
Modern Diagnosis and Treatment. AText for Practitioners 
AND Senior Students op Medicine. By Robert John Stewart 
McDowall D.Sc,, M.B., F.R.C.P. (Edin.), Professor of Phy- 
siology, King’s College, University of London. With an Intro- 
duction by W. D. Halliburton, LL.D., F.R.C.P., F.R.S., 
Emeritus Professor of Physiology, King’s College, University of 
London. Pp. 383; 4 illustrations. New York: D. Appleton & Co., 


In his preface the author defines the reason why he VTote this 
book. 

“Some yearn ago it v;as my fortune to take an active part in tlie 
teaching of chmcal medicine and, during that period, it was possible 

Z Si rT® student 4s able 

Stem 1 Physiology to his practical 

requiremente. It was fully realized that the study of Physiolosv in 

clcarlj seen that for the adequate appreciation of the signs and 
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symptoms of disease more was necessary than is normally taught by 
the physiologist or clinician. It is, for example, extremely difficult— 
indeed almost impossible from a study of ordinary textbook Phy- 
siology— for him to see why a cardinal symptom of cardiac disease 
should be breathlessness. 

'‘This volume is an attempt to present some of the facts of 
physiology and their applications in general medicine in a form 
which fits in conveniently with pathologic and clinical teaching.’’ 

The author discusses briefiy such phenomena as: 

The venous pulse and the heart sounds, blood pressure, the effect 
of hemorrhage and allied conditions on the circulation, cyanosis and 
breathlessness, vitamins, growth, swallowing and digestion, forma- 
tion and excretion of bile, etc. The Reviewer finds it necessary to 
criticize the extreme brevity with which some of the subjects dis- 
cussed have been treated. However, there is a great deal of well 
VTitten useful information, which should help the student and the 
practitioner better to understand the functional disturbances brought 
about by disease processes. B. L. 


Old Age. The Major Involution. The Physiology and 
Pathology of the Aging Process. By Aldred Scott War- 
thin, Ph.D., M.D., LL.D., Professor of Pathology and Director 
of the Pathological Laboratories-, University of Michigan, Ann 
Arbor, Pp. 199; 29 illustrations. New York: Paul B. Hoeber, 
Inc., 1929. Price, S3.00. 

An enlargement of the author’s Carpenter Lecture before the New 
York Academy of Medicine, the thesis is developed that the involu- 
tion processes of old age are essentially physiologic in nature. Thus 
Metchnikoff’s orthobiosis is opposed on the one hand, and the 
various attempts at rejuvenation, on the other. The demonstration 
by Carrel’s tissue cultures that even mammalian cells are potentially 
immortal is cursorily dismissed as an irrelevant pathologic process. 
To some people, however, there already exists support for believing 
that many of the phenomena of old age can with more reason be 
considered pathologic and therefore perhaps removable. Im- 
pressed, perhaps overimpressed, -svith the idea that the whole life 
process is “chiefiy, or solely, for the attainment of one end that the 
species shall not perish from the earth,” the author logically con- 
templates all postfertile ages with what philosophical equanimity 
he can muster, as part of the gradual process of decay. Analogies 
with plant life are obvious, but for practical human purposes at 
least, the inestimable achievements attained by individuals in the 
so-called involution period w^ould better have received more atten- 
tion and emphasis. Many will be surprised to learn that "un- 
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doubtedly the fourth decade brings the best results m progeny and 
that “ideal ages for marriage are twenty-eight to thirty years^m the 
male, and twenty-six to twenty-eight years m the female, even 
though the offspring alone is here being considered, ihe distin- 
guished author is making a stoical and apparently successful effort to 
apply the last words of his book-Goethe’s quotation;^ Kerne 
Kunst ist’s alt zu werden, es ist Kunst es zu ertragen; whether 
such an attitude will tend to retard our scientific knowledge of 
senility and the eventual happiness of the aged is, however, a 
different question. 


The Tonsils and Adenoids and Their Diseases. By Irwin 
Moore, M.B., C.M. (Edin.), Late Honorary Surgeon to the 
London Throat Hospital for Diseases of the Throat, Nose and 
Ear, Great Portland Street, and also to the Hospital for Dis- 
eases of the Tliroat, Golden Square, London, W. Pp. 395; 107 
illustrations and complete bibliography. St. Louis: The C. V. 
Mosby Company, 1928. Price, $6.50. 

This is an eminently practical book on the diseases of the tonsils 
and adenoids. The anatomy, pathology and surgery, including the 
various methods of controlling hemorrhage, with many illustrations 
is clearly described. A complete chapter on tonsils, as a source of 
focal infection in systematic diseases with extensive references is 
noteworthy. 

In it you will find the opinion and case reports of the best-lmown 
otolaryngologists in the world, with numerous reports of fatalities 
following tonsil and adenoid operation. The book is well written, 
and diseases of the tonsils and adenoids including the lingual tonsils 
are clearly described. This should be an excellent book for medical 
students, general practitioners and a reference for specialists. 

D. H. 


PlIARiMACOTllERAPEUTICS. By SoLOMON SoLIS-COHEN and ThOMAS 
Stotesbuey Githeks. Pp. 1869. New York: D. Appleton & 
Co., 1928. Cloth. Price, S15.00. 


This is a treatise on drug therapeutics, but it is unique in severa 

cSm -1 primarily for the clinician, and, therefore 

of preparations, mode of administration and o 
r^ults to be exqiected, that are not found in books dealine witl 

ogical features are more authoritative and up to date than is th. 
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case with treatises on therapeutics. Of particular value are the 
sjnnpathetic discussions of many agents which, because their 
emplojnnent rests wholly upon empirical observations, are given 
scant consideration in current works upon pharmacology. The 
liistory of each drug is sketched with unusual thorouglmess. Newer 
remedies, such as chaulmoogra and ephedrin, are given adequate 
consideration, as are serums, vaccines, antigens, etc. This book 
contains information that is available in no other single work that 
is loiovm to the Reviewer, and is highly recommended to experi- 
menters as well as clinicians. C. S. 


Antenatal Care. By W. E. T. Haultain, O.B.E., M.C.i B.A., 
]M.B. (Came.), F.R.S.C.E., Senior Assistant Obstetric Physician 
to the Antenatal Department, Edinburgh Royal Maternity and 
Simpson Memorial Hospital; and E. Charles Fahmy, M.B. 
(Edin.), F.R.S.C.E., Assistant Obstetric Physician, Antenatal 
Department, Edinburgh Royal Maternity and Simpson Memorial 
Hospital. With a Foreword by Prof. R. W. Johnstone, C.B., 
M.A., M.D., F.R.S.C.E., Professor of Midwifery and Diseases 
of Women, University of Edinburgh. Pp. 108; 2 illustrations; 
2 charts. New York: William Wood & Co., 1929. Price, 82.25. 

This small but meaty book is a deseription of the methods of 
antenatal practice of the Edinburgh school. The measures recom- 
mended are modern and coincide closely with the generally accepted 
teaching in the United States. The single criticism might be that 
no metric equivalents are given for the various pelvic and cephalic 
measurements. The therapy of various antenatal disorders, tox- 
emias, syphilis and gonorrhea are detailed. This is an excellent 
manual for the prenatal clinic worker. P. W. 


Progressive Relaxation. By Edmund Jacobson, A.M., Ph.D., 
M.D., of the Physiological Laboratory, the University of Chicago. 
Pp. 429; 69 illustrations and figm-es. Chicago: The University 
of Chicago Press, 1929. Price, 85.00. 

This serious study of rest has extended over a period of twenty 
years and a new method is given for the treatment of hjqiertension— 
a term preferred to neurasthenia unless actual exhaustion is present. 

Tlirough his muscle sense, the subject is taught to recognize 
tension by movements of the body that will cause contraction in 
any given part and with tliis fundamental Icnowledge, he proceeds 
to undo his own hjqiertension. 

The treatments vary in duration, frequency and over the period 
of time employed. 
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Many conditions are cited as being greatly benefited and among 
others, hypochondria. Right here the author runs counter to 
accepted mithority. The less a hypochondriac meddles ^^ith h s 
body, the better. What he needs is to be gmded away from himself 

—plenty of wholesome work and a hobby. _ . t + 

While the procedure appears to have merit, there is an unpleasant 
amount of fault-finding with other methods. An extensive bibbog- 
raphy is appended. ^ JN. i. 


The Nose, Throat and Ear and Their Diseases. In Original 
Contributions by American and European Authors. Edited by 
Chevalier Jackson, M.D., Sc.D., LL.D., F.A.C.S., Chevalier 
de la Legion d’ Honneur; Chevalier del ’Ordre de Leopold j 
Professor of Bronchoscopy and Esophagoscopy in the University 
of Pennsylvania, in the Jefferson Medical College and in the 
Graduate School of Medicine of the University of Pennsylvania; 
Lecturer on Bronchoscopy and Esophagoscopy in the Women’s 
Medical College of Pennsylvania and in Temple University, 
Philadelphia; and George Morrison Coates, A.B., M.D., 
F.A.C.S., Professor of Otology, University of Pennsylvania Grad- 
uate School of Medicine; assisted by Chevalier L. Jackson, 
A.B., M.D., Assistant in Bronchoscopy and Esophagoscopy, 
University of Peimsylvania and the Graduate School of Medi- 
cine, University of Pennsylvania. Pp. 1177; 657 illustrations 
and 27 inserts in colors. Philadelphia and London: W. B. 
Saunders Company, 1929. Price, 113.00. 


Such a volinne on the diseases of the nose, throat and ear with 
so many distinguished and internationally known authorities has 
never been published before. European and American authorities 
under the supervision of the authors have written this complete 
book. 

The anatomy, pathology, diseases and treatment, medical and 
surgical of the nose and sinuses with a complete chapter on sinuses 
in children and their diagnosis and complication with clear-cut 
illustrations is the last word. 

Anatomy and diseases of the ear, including the surgery and 
complications of the mastoid operation with many beautiful illus- 
trations cannot be improved upon at this time. 

The chapter on the larynx which takes up four hundred pages, 
a book m itself, is a classic in its field and a most reliable guide for 
the laryngologist. The endoscopic views and dravungs of Jackson 
are immitable. 


. writing, editin 

bm tn comtry. It is a credit not only to its author 

otolaryngologist can afford to b 

D. H. 
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A History of the Medical Department of the United States Army.* By Col. 
P, M. Ashbuen. Pp. 448. Boston and New York: Houghton, Mifflin 
Company, 1929. 

Stephen Hales, D.D., F.R.S.* By A. E. Claek-Kennedy. Pp. 256; 14 
illustrations. New York; The Macmillan Company, 1929. 

The Custom of Couvade.* By Waeeen R. Dawson, F.R.S.E. Pp. 118; 
1 illustration. Manchester, England: The Manchester University Press, 
1929. Price, 7/6. 

Clinical Aspects of Venous Pressure.* By J. A. E. Eystee, B.Sc., M.D. 
Pp. 135; 7 illustrations. New York: The Macmillan Company, 1929. 
Price, 82.50. 

The History of Hemostasis.* By Samuel Claek Haevey, M.D. Pp- 128; 

19 illustrations. New York: Paul B. Hoeber, Inc., 1929. Price, 81.50. 
An Introduction to the Study of Physic.* By William Hebeeden. Pp. 
159; 6 illustrations. New York: Paul B.^ Hoeber, Inc., 1929. Price, 
82.00. 

The Physiology of Love. By Geoege M. Katsainos, Ph.D., M.D. Pp. 

326. Boston; Privately printed, 1929. Price, 84.00. 

Gonorrhea and Kindred Affections in the Male and Female.* By Geoege 
Robeetson Liveemoee, M.D., F.A.C.S., and Edwaed Aemin Schu- 
jiANN, M.D., F.A.C.S. Pp. 257; 66 illustrations. New York: D. 
Appleton & Co., 1929. Price, 85.00. 

Collected Papers of the Mayo Clinic and the Mayo Foundation, 1928. Vol- 
ume XX. Pp. 1197; 288 illustrations. Philadelphia: W. B. Saunders 
Company, 1929. Price, 813.00. 

Eighty-one papers are printed entire, 43 abridged, 72 abstracted and 
of 233 references only are given. 

Medical Department of the U. S. Army in the World War. Volume X: 
Neuropsychiatry. Pp. 543; 3 illustrations. Washington; U. S. Govern- 
ment Printing Office, 1929. 

Medical Department of the U. S. Army in the World War. Volume III: 
Finance and Supply. Pp. 935; 50 illustrations. Washington: U. S. 
Government Printing Office, 1929. 

Medical Department of the U. S. Army in the World War. Volume XII: 
Pathology of the Acute Respiratory Diseases and of Gas Gangrene following 
War Woun^. Pp. 583; 312 illustrations. Wasmngton: U. S. Govern- 
ment Printing Office, 1929. 

Osteomyelitis and Compound Fractures and Other Infected Wounds.* Bj'’ 
H. WiNNETT Oek, M.D., F.A.C.S. Pp. 208; 54 illustrations. St. Iiouis: 
C. V. Mosby Company, 1929. Price, 85.00. 

Progressive Medicine, Volume II, June, 1929. Pp. 389; illustrated. Phila- 
delphia: Lea & Febiger, 1929. 

* Reviews of titles followed by an asterisk will appear in a later number. 
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Diabetes Dalenle. By Dr. Beux Puchued. Pp. 213. Buenos Aires. 

Talleres Graficos Ferrari Hnos, 1929. -n « n a 

The Conquest of Cancer* By Daniel Thomas 
Pp. 539; 334 illustrations. Philadelphia: 'F. A. Davis Company, 1929. 

Price, $6.00. 

The Modern Dance of Death* By Peyton Bous, M.D. Pp. 51. Cam- 
bridge, England: Cambridge University Press, 1929. 
Patholoqico-anatomical and Clinical Investigations of Fihro-anemonatosis 
Cystica.* ByCARnSEMB. Pp. 484; 37 illustrations. Oslo: National- 
brukkeriet, 1928. 

Surgical Clinics of North America, New Yorh Number, Volume IX, No. 3, 
June, 1929. Pp. 299; 125 illustrations. Philadelphia: W. B, Saunders 
Company, 1929. 

Tumores Primiiivos de la Pleura.* By Jose W. Tobias. Pp. 479; 60 illus- 
trations. Buenos Aires: El Ateneo, 1928. 


Principles and Practice of Electrocardiography* By Gael J. Wiggers, 
M.D. Pp. 226; 61 illustrations. St. Louis: C. V. Mosby Company, 
1929. Price, S7.50. 

The.Lifo of Hermann M. Biggs, M.D., B.Sc., LL.D.* By C.-E, A. Winslow, 
Dr.P.H. Pp. 432; 35 illustrations. Philadelphia: Lea & Febiger, 
1929. Price, $5.00. . 


NEW EDITIONS. 

Manual of Diseases of the Nose, Throat and Ear. By E. B. Gleason, M.D., 
LL.D. Sixth edition. Pp. 617; 268 illustrations. Philadelphia: W. 
B, Saunders Company, 1929. 

A careful revision with special attention given to the criticisms of 
teachers of otolaryngology. 

Clinical Laboratory Methods. By Russell Lanbram Haden, M.A., M.D. 
Third edition. Pp. 317; 73 illustrations. St. Louis: C. V. Mosbv 
Company, 1929. Price, $5.00. 

A few new methods such as the Kahn precipitation test and the 
detennination of indican in the blood have been added. 

Diseases of the Thyroid Gland. By Arthur E. Hertzler, M.D. Second 
edition. Pp, 286; 159 illustrations. St. Louis; C. V. Mosbv Com- 
pany, 1929. Price, $7.50, 

A Manual of Prodology.* By T. Chittenden Hill, Ph.B., M.D, FACS 
iff ^pff ’S3^50‘ illustrations. Philadelphia; Lea & Febiger,’ 

Braciical Chiropody. By E. G. V. Renting. Third edition, Pp..200* 
S3 0^0 H^i^usby Company, 1929. ^ Price’ 

* Revncws of titles followed by an asterisk will appear in a later number. 
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Blood Platelets in Splenic Anemia, with Special Reference to Treat- 
ment by Splenectomy.— Evans {Lancet, 1929, i, 277) presents an inter- 
esting paper on the blood platelets in anemia which is primarily of 
importance because of the correlation of platelet count with indication 
for operation. He notes, first, that the hemorrhagic tendency in 
splenic anemia may be due either to a mechanical factor, probably 
related to venous stasis associated with splenic and portal thrombo- 
phlebitis, or with a thrombopenia. He states that thrombosis of 
splenic veins and portal veins is of frequent occurrence and that throm- 
bosis both in the portal system and the peripheral system may occur 
as a postoperative comphcation, occasioning at times a gross and per- 
sistent increase in the platelets after removal of the spleen. The 
patients that show a thrombotic tendency have normal or elevated 
platelet counts before splenectomy. These patients are operated upon 
with considerable risk because of the possibility of thrombosis, which 
may be fatal. It is possible, on the other hand, to recommend splen- 
ectomy ^vith the greatest amount of confidence in those cases in which 
there is a thrombopenia. The article then gives a word of warning 
which should be of importance to medical men and to the patient: 
operate on the thrombocytopenic group, but keep away from operative 
procedures in the thrombocythemic group. 


A Study of the Nature of the Urea Concentration Test and its Value 
as a Test of Renal Function,' — There have been innumerable types of 
tests advocated for the determination of the functional efficiency of 
the kidney. Some of tliese, and often these more complicated tests give 
the most information, have been discarded because of technical diffi- 
culties which prevent their general use in the study of any considerable 
munber of patients suffering from nephritis. Others have not stood 
up, when extensively used, to even a fair degree of accuracy. The tivo 
functional kidney tests most widely used in this country at the present 
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time include the well-hnown phenolsulphonephthalein test of Rownti 
Ld Geraghty, which is entirely an estimation of the kidney function at 
the time the examination is done, and some one or antrther modification 
S the fflution-concentration ability of kidney The urea concen- 
tration test appears to be quite generally employed in En^and since 
iL introductbS by McLean and DeWesselow in 1920 Winteobe 
(J. Lah. and Clin. Med., 1929, 14, 848) writes that this particular 
functional test is of theoretic value because it is simple and it represents 
the test of a function normal to the kidney. He shows in his studies 
that it is relatively accurate. Substantiation of this latter statement 
is found in the study of forty-nine healthy students whose kidney func- 
tion was contrasted, after the usual laboratory examinations which 
excluded gross nephritis, by two methods, phthalein elimination and 
urea concentration. They both indicated that the kidney was healthy 
but the urea test seems to be a very imperfect quantitative indicator 
of the function of the Iddney because of the variations m concentration 
of urea which occur possibly as a result of, but depending upon, altera- 
tions in the amount of urine excreted. In the series of fifty-six patients 
who were believed to have nephritis on clinical findings, the urea- 
concentration test proved definitely superior to the phthalein where 
there was passive congestion from cardiac failure. 

Variability of the Tubercle Bacillus.— The wave of enthusiasm that 
has swept over France and some other European countries, following 
tlie announcement of Calmette that he has been able to vaccinate 
babies against tuberculosis by feeding them attenuated living prepara- 
tions of the tubercle bacillus, has not been received in this country 
with more than a certain healthy skepticism. Indeed, many objections 
have actually been advanced on theoretic grounds, despite the ever- 
increasing tliousands of children in Europe who have been treated 
without harm up to the present at least. What the future will bring 
out is anotlier question. Petkoff (Wew England J. Med., 1929, 200, 
1148)_ at a recent meeting of the Massachusetts Tuberculosis League 
explained why he considered the method unsafe and told how the 
Bacillus Calmette-Guerin (B. C. G.) had been elaborated. Briefly, the 
development of this _ apparently harmless strain of tubercle bacilli 
depends upon the principle of microbic dissociation, “the process of 
variation in the offspring from the mother colony. Upon cultivation, 
this \ariation can be demonstrated first by cultural characteristics 
. . . upon subsequent cultivation there will be many variants 
mother colony. The two, or, perhaps, three, variants may 
differ from each other not only in colony structure, but also in tinctorial 
diaracteristics,. virulence and other biologic characteristics.” In 
Petroff s experimental work he was able to develop from a common 
mother colony two distinct dissociated strains, R colony and S colonv 

for guinea pigs. This research 

Sn he q e;iu ^ mutated 

eontnfn^ne a le forodures, such as cultivation in media 

coiitainin,^ .5 to 10 per cent homologous Antiserum and the R strains 
are apparently not entirely free from some orgaSsm of S sM" 
matter 1,0, V carefully cultivated. These last tno obsSvations mos? 
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Complications and Mortality of Appendicitis.— Warren {Lancet, 
1929, ii, 16) Avrites that appendicitis appears to be developing a more 
severe character or is more common. The disease shows a consid- 
erable variation in its severity, depending on time and place. The 
mortality in the author’s experience varies from 3 to 10 per cent. 
Expectant treatment may give good results in certain hands, but as 
a general measure its advantages are not proved, and its wide adoption 
might lead to further disasters. The mortality is greatest in children 
who are certainly not cases for expectant treatment, owing to the 
rapid and insidious way in which complications, such as peritonitis, 
develop in young subjects and their liability to acidosis from starvation. 
Early diagnosis and immediate operation are the counsels of perfection, 
but failure to diagnose early is by no means always the fault of the 
practitioner, for in children and old people the diagnosis may be quite 
difficult and many people regard a stomach ache too lightly. The 
main causes of death are peritonitis and mechanical obstruction. The 
latter can be very largely prevented by suitable technique at operation, 
and a careful watch should be kept in this important complication. 

Surgery of the Esophagus.— Saint {Arch. Surg., 1929, 19, 53) states 
that the problems which have rendered surgical procedures in tliis 
sphere so difiicult, and which still remain to be overcome, have been 
discussed. They lie in the anatomic structure and relationship of the 
esophagus and in the risk of fatal infection of the pleura and the cellular 
tissue of the neck and mediastinum. The numerous operations devised 
and performed for the extirpation of esophageal carcinoma have 
resulted in an appalling mortaUty. It is pointed out that such tumors 
are highly malignant, that they metastasize readily and that by the 
time they give rise to symptoms they usually have spread beyond tlie 
limits of surgical removal. The various methods used for the plastic 
formation of a new esophagus in cases of benign cicatricial stricture 
believed to be impermeable are described. There is a mortality of 20 
per cent in the cases reported in the literature. This reason makes 
plastic operations rmdesirable procedures, to be avoided by early and 
adequate dilatation and by impressing on the patient the necessity for 
further dilatation at stated intervals. It would seem too tliat plastic 
operations have been undertaken unjustifiably, in many cases, the 
inability to pass the smallest sound being taken as the indication of 
impermeability. In nearly all such cases, however, a swalloAved silk 
tlu-ead can worm its way through tlie stricture and tlien be used as a 
guide for sounds. 
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The tree and Abnae o! lodiaed Oil ” Wa^osis rf ^ 

Sninal Cord.— C raig {Siirg., Gynec. and Obst., 1929, 49, 17 j says tiiat 
iodized oil injected into the subarachnoid space is an mvaluable adjunct 
in the armamentarium of the neurologist and the neurologic s^^geo 
in diagnosing compression of the spinal cord, but it has its use and 
abuse. This diagnostic procedure should always 

junction with a complete examination, and the results obtained should 
never occupy more than relative importance _m the establishment ot 
a diagnosis. The irritative action on the meninges contraindicates its 
use in frank inflammatory lesions. By the use of iodized oil, the 
presence of tumor of the spinal cord can be detected earher in certam 
cases, and the fact that there is a response to jugular pressure does not 
preclude its use. The outstanding use of lipoidol is for the conhrma- 
tion of a suspected tumor of the spinal cord, and its greatest abuse is 
its employment in cases in which a complete examination would have 
established a diagnosis. 


Hypernephroma. — Judp and Hand (J. Urol., 1929, 22, 10) claim that 
carcinomas of the renal cortex are extremely malignant and are often 
well advanced before they produce symptoms. .Mveolar carcinomas, 
in which but little attempt at cellular differentiation is made, are the 
most highly malignant of tlie various types of renal carcinoma, whereas 
adenocarcinomas are less malignant as judged from their clinical course. 
It is necessary that all of these malignant tumors should be submitted 
to gradation on the basis of cellular differentiation before it will be 
possible to arrive at more exact knowledge of the effect of treatment 
and the prognosis in tlie individual case. Not all of these deaths were 
due to tile malignant condition. Many of these patients have lived 
for several j’^ears and then died from other causes. Some were known 
to have metastasis at the time they were operated upon and from 
the evidence at hand it would seem tliat the condition was arrested 
for a time. Therefore, even in these cases nephrectomy could seem 
to offer a reasonable degree of palliation. Prom the fact that 106 of 
their patients lived from three to twenty-two years, the authors believe 
that they are justified in the opinion ^at surgery will cure a definite 
proportion of them. 


Pyelography and Cholecystography.— Eisendrath and Areus {Surg., 
Gynec. and Obst., 1929, 49, 1) say that tlie older criteria, as emphasized 
by Cole, m 1917, which were employed to differentiate the shadows of 
bihary and renal calculi are of little value at the present time. One 
can e^mde from consideration the coral-like or branching renal calcu- 
lus. ihe anatomic juxtaposition of the gall bladder and kidney, in 
normal persons makes it possible to confuse shadows of biliary with 

onWdoilS'' radiographic opacity of any calculus is not 

onlj dependent upon the atomic weight of the constituents, but to the 
structure and thickness of the calculus. Soft calculi are much less 

alone cmnoVw/-T^/^ r^emblance, so that these two criteria 
a one cannot be considered pathognomonic. The range of mobility of 

It, hoMcicr, 0,3 latter have formed m a dilated renal pelvis or ureter, 
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or both, a wide range of migration is possible. Cholecystography or 
pyelography or these two methods combined are very valuable addi- 
tions to our diagnostic resources in the differentiation of biliary and 
renal calculi. Multiple exposure should be made by rotating the 
patients, because in some positions tlie suspected calculus may appear 
in the gall bladder or the kidney, while in others its true position is at 
once evident. 


Impression Resulting from Three Thousand Transfusions of Unmodi- 
fied Blood.— Blain {Ann. Stirg., 1929, 89, 917) claims that favorable 
results obtained from 3000 transfusions have stimulated enthusiasm 
regarding transfusions and have made the clinic determined to extend 
the treatment not only to frank anemias, but to complicated surgical 
cases and bad surgical risks. Even moderate anemia before operation 
means prolonged and stormy convalescence after operation. Severe 
hemorrhage produces a deficienc^’^ of valuable blood constituents other 
than corpuscles and iron. Chronic secondary anemia without apparent 
cause, or persisting after the cause is removed, constitutes the basis 
of many cases of poor “health” and “chronic invalidism.” A simple 
method whereby unmodified blood can be rapidly transferred from 
donor to recipient should be employed, and exposure of the blood to 
tlie air should be avoided. Universal donors may be used safely. A 
transfusion properly given presents practically no contraindications 
and produces essentially no reactions. 


THERAPEUTICS 
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NEW Y'ORK CITY, 

AND 

SOMA WEISS, M.D., 
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The Rectal Administration of Liver in Pernicious Anemia. — In view 
of the occasional almost total inabilitj'- of certain patients with per- 
nicious anemia to eat adequate amounts of liver in any form whatsoever, 
and at times even to take orallj’^ any of the liver extracts, Hans Pulfeb 
{Devisch med. Wchnschr., 1929, 55, 99) tried the rectal administration 
of liver , in 2 cases with results quite as satisfactory as those usually 
obtained with its oral administration. The liver, finely ground, thinned 
with milk and then passed through an exceedingly fine sieve, was pre- 
pared for rectal administration by tlie addition of 15 drops of tincture 
of opium. Tliis thin mixture was then injected slowly into the rectum 
which had previously been prepared with a low cleansing enema. A 
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daily dose of 150 grams of liver was thus administered In order to 
fntearthe effectlLess of this mode of admimstratmg hepat^- 
son a liver extract was frequently added to the prepared liver. . 
difficulty was observed in having these enemas retained and their 
absorption seemed to be rapid and complete. 

The Surgical Treatment o£ Angina Pectoris Based on Researches 
upon Man. — As a result of his prolonged investigations concerning the 
mechanism of angina pectoris, along with consideration of the investi- 
gations of others, Danielopqlu (Weiner John. W.chnschr., 1929, 42, 67) 
supports his previous conclusions that one of the most important innu 
ences responsible for the attacks is that of a pressor reflex. ^ He furtlmr 
noints out the very high mortality of the Jonnesco operation and the 



both are resected. The author finds it possible to avoid these dangers 
and at the same time to obtain equally effective relief of the attacks 
by a much simpler procedure. He advocates the removal of the superior 
cervical ganglion on the left side, leaving intact the inferior ganglion 
and the stellate ganglion. The connecting branches, however, which 
lead out of the inferior cervical ganglion as >vell as those which pass to 
the sixth, seventh and eighth cervical and first dorsal segments are 
sectioned. In addition, the vertical branches of the vagus in the neck 
are cut and the vertical nerve is also severed. This procedure not only 
diminishes the pain or prevents its occurrence but is also associated 
with an appreciable and lasting diminution in the blood pressure. 
It has been performed in approximately 25 patients with the foregoing 
results and so far has proved entirely free from danger. 


Endonasal Administration of Insulin.— Seeking a method of admin- 
istering insulin other than by hypodermic injection, Wassermeyer and 
Schafer (Klin. W chmchr., 1929, 8, 210) experimented with its applica- 
tion intranasally. They employed a powdered insulin which was mixed 
with pure borax. In tests on normal subjects they found a noticeable 
reduction in blood sugar two hours after the administration of 17 units 
and a somewhat less marked reduction witli smaller doses. Similiar 
results were obtained in a small group of well-controlled diabetic patients 
as illustrated by the fact that the fasting blood sugar was reduced from 
183 to 74 mg. within two and a half hours after a dose of 13 units. 
Equally satisfactory results were obtained in others. Further investi- 
gations on less well-controlled ambulant patients confirm the fact that 
insuhn is well absorbed following intranasal administration. The one 
question not yet settled by their investigation is tliat of whether or not 
the dose by this mode of administration is susceptible of sufficiently 
precise control. 


Vitanun A as an^ti-mfective Agent. -Mellanby and Green (B 

communication call attent 
lor r ^ the resistance of the body to 1: 

Icrial infection. Ihey observed that animals deprived of vitamir 

TcceiMng Mtamm A remained in good health. Animals which 1 
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developed infective lesions, if given in time abundant \dtamin A, usually 
recovered completely. On the basis of this observation, the authors 
undertook to investigate the effect of tvm preparations rich in ^^tamin 
A (“radiostoleum” and preparation A') on puerperal septicemia. Of 
the 24 cases not recemng tlie Antamrn A, 22 died; in the 5 cases receiwg 
■\ntamin A there was no deatli, and all made complete recovery. It 
would appear that the effect of vitamin A is rather to increase gradually 
the general resistance than to act as a substance ha^nng a specific 
bactericidal or antitoxic effect. In all the 5 cases reported Strepto- 
coccus hemolj’ticus was cultured from the blood stream. There is 
reason to believe that the anti-infective action of vitamm A is not a 
specific in puerperal septicemia, and it is most probable that the same 
increase in bodily resistance would be found in many other tj^ies of 
infection. The body in times of special stress, as in pregnancy, should 
receive an adequate and large supply of ^dtamin A in form of natmal 
food. Such foods include egg yolk, green vegetables, milk, butter and 
cheese. Cod-liver oil also contains ^^tamm A in abundance. 


The Clinical Use of Acetyldimethylodihydrothebain.— The thera- 
peutic effect of this derivative of thebain, commercially called “Acedi- 
con,” was tested on 1200 patients by Bertram and Stoltenberg {Klin. 
Wchnschr., 1929, 8, 883). The drug was administered orally in doses 
of 0.005 to 0.01 gm., up to 0.01 to 0.03 gm. daily. The subcutaneously 
administered dose was 0.005 to 0.01 gm. The effect of the drug was 
identical whether administered by mouth or subcutaneously. In 
patients with pain the effect was less intense and of shorter duration 
than that of morphin. The authors do not feel, however, that this 
aspect of the problem is settled. In pathologic states associated with 
cough the drug exerted beneficial effect. In suppressing cough due to 
tracheitis and acute bronchitis, 0.01 gm. “acedicon” had a better 
effect than 0.03 gm. codein. In patients vdth pneumonia, and severe 
hiccough, the drug had no advantage over a number of other thera- 
peutic agents. It was used successfully in cases with bronchiectasis 
and pulmonary congestion due to cardiac failure. In a number of 
patients, especially after larger doses, 0.01 gm., a soporific effect was 
noted. Depression of the respiration was not observed. In patients 
with dyspnea the air hunger was reduced. No untoward effect on the 
cardiovascular sj’^stem was observed in normal subjects, or patients 
with cardiovascular diseases. Similarly, changes were not observed in 
the metabolism and body temperature. In 18 patients vomiting last- 
ing for several hours occurred. Associated witli this ataxia and signs 
of collapse developed. The authors advise to begin always with 
smaller doses (0.005 gm.). I^Tien the drug was used continuously the 
analgesic and soporific effect disappeared within a short time. The 
effect on cough lasted longer. There were patients with cough, how- 
ever, who failed to respond after a prolonged use of tlie drug. With- 
drawal symptoms were not observed with certainty. The problem of 
whether or not acetyldimethylodihydrothebain is a habit-forming drug 
cannot be considered as settled. In three morphin addicts “acedicon” 
proved to be a successful substituting agent. The authors believe that 
the effect of this drug is between that of morphin and codein, and 
closer to codein than to morphin. 
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THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D.. 

OF PHUiADELPHIA. 


Enuresis in Children.-MoHR and Waterhouse (Am. f Bis. Child., 
1929 37 1135) studied 15 children suffering witli enuresis in a home, 
to determine the causes of enuresis, the response to a routine treatment, 
and the physical and mental differences between this group and a group 
of 15 normal children in the same home. They found that tamilml 
enuresis was common, several children in a family suffering with^e 
disease, and the parents of some giving a history of enuresis also. The 
principal factors in the production of enuresis in these children seem 
to be poor training, emotional factors, physical factors, suggestion and 
fatigue. Enuresis in this group was frequently the result of poor 
training, many of the children had never learned the dry habit. Two 
cases were noted in which the control of the bladder had bep acquired 
but with subsequent onset of enuresis. Physical comparison of the 
enuretic and control groups indicated that there was no relationship 
between specific physical defect and enuresis. The children^ with 
enuresis were relatively in poorer nutritional condition and of slightly 
inferior general physique. The children with enuresis had less efficient 
cardiovascular systems as measured by a cardiovascular efficiency test. 
Physical differences between tlie children with enuresis and normal 
children may be of the nature of constitutional variations. In this 
group the studies did not confirm the reports of other groups of a reversal 
of the normal relationship between concentration of urine voided during 
the day and that voided during the night. These enuretic children 
were emotionally less stable and betrayed a greater number of emotion- 
ally conflicting situations than did the normal group. The variety and 
combinations of causative factors ranging from purely organic to purely 
psychogenic were in keeping with the view that enuresis is frequently 
a symptom of neurosis. The therapeutic procedure was largely a limit- 
ing of fluid intake after 5 p.m.; sleeping on the floor without mattresses, 
on a rubber sheet; the cleansing of -^e sheets by the children themselves; 
the encouragement of the children by praising the dry nights. This 
resulted in complete relief in 4 cases and improvement in 7 others. 


Leventhal and Serad {Am. J. Bis. Child., 
iyj9, 37, 1203) recommend the use of the vaginoscope for the careful 
study and treatment of young ^rls with genital inflammation. Cervi- 
cal mvolvement is an essential part of the underlying patliologic process 
m cases of so-called vulvovaginitis. This fact is appreciated after 
^agmoscopic study. The urethra also is frequently involved. Because 
of V K™; V recommend the term cervicovaginitis instead 

?L necessary to treat directly the cervix and 

the urethra m order to insure absolute cure. They found that about 
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one-fifth of their cases were of gonorrheal origin and they found that 
treatment with mercurochrome ointment was a simple and effective 
method. In all varieties of cervicovaginitis the duration of treatment 
with 1 per cent mercurochrome ointment in the patients witli gonorrheal 
infection was eleven weeks, while those in whom infection was suspected 
and those in whom it was nongonorrheal were cured in less than one- 
half the time. There were recurrences of discharge after three months 
in about 20 per cent of the patients with gonorrheal infection, while 
there was no recurrence in those in whom the infection was nongonor- 
rheal. A long period of observation using the vaginoscope after the 
cessation of the active treatment was required in order to determine 
the cure. 


The Clinical Value of Sunlight Through Ultraviolet-transmitting 
Glass.— Caldwell and Dennett (J. An. Med. Asm., 1929, 92, 2088) 
found that infants and children may be given sun baths of two or 
three hours daily throughout the winter, not as a substitute for 
ultraviolet-lamp irradiation for the cure of disease, but as a prophylactic 
measure. They found that there were ample ultraviolet rays in the 
antirachitic range in this latitude during the winter to be of definite 
value to those receiving them through a special type of vnndow glass 
when exposures are made in the direct path of the sun’s rays, since 
enough of tliese rays penetrate the glass to prevent rickets and spasmo- 
philia in a normal properly fed baby. They also point out that the 
general impression that ageing of the glass decreases the therapeutic 
effect is erroneous. 


Respiratory Disorders in Infants.— Abramson and Baronberg (J. 
A77i. Med. Assn., 1929, 92, 2156) in this study attempted to lessen the 
incidence of these infections by putting into practice the principles of 
aseptic nursing. During the course of a winter aU persons coming in 
contact with the infants in one ward were required to wear surgical 
masks and to scrub their hands tlioroughly before the examination or 
handling of children. A comparison made with infants in a control 
ward where no such precautions were taken, showed that a decrease of 
respiratory diseases of only 10 per cent was accomplished by this 
means. The greatest difficulties arose from occasional infractions of 
technique on the part of the nurses as well as from the impossibility of 
preventing contact infections from child to child. Infants who were 
kept in cribs showed almost a 50 per cent liigher incidence of respiratory 
disorders than those cared for in bassinets. The frequency of infection 
per child was less in the protected than in the control ward. They 
also found that aseptic nursing was of no value in preventing the spread 
of an outbreak of varicella. 


The Care of Rheumatic Children. — Fordyce {Brit. Med. J., 1929, i, 
146) observed 540 children in a special outpatient clinic for rheumatic 
children. Of these, 321 had apparently no permanent cardiac lesion, 
while 119 had established cardiac lesions but with satisfactory myo- 
cardial responses. There were 25 cases in which there was uncertainty 
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oo tn wliptlipr tiie cardiac iniury was permanent or not. Cardiac lesions 
^nfflmng 41 cases and 9 had acute rheumatm 

fever 16 had congenital heart deficiency. There were 9 deaths from 
rheumatic carditis. Exclusive of cases of congenital heart disease a 
all cases of acute rheumatic fever, the outcome of which hung in t 
balance, and giving the benefit of the doubt m prognosis to all cases 
of doubtfully permanent cardiac lesion of 515 cases recommended to 
the clinic as rheumatic and accepted as such, 346 could be regarded as 
suffering from no permanent heart lesion, while 119 had permanent 
lesions, but showed good response and 41 showed evidence of failing heart 
muscle and 9 died. In other words, 50 children, or 10 per cent, had 
died dr were unlikely to survive childhood, and 119, or 25 per cent, were 
permanently crippled to a greater or less extent. In the active care 
of the children the removal of infected tonsils was greatly stressed. 
Of the 531 rheumatic children, 130 underwent tonsillectomy in a 
hospital and 22 at a school clinic. Four cases were refused permission 
for operation by the parents and in 67 other cases operation was greatly 
needed. Thus, in 213 out of 531 children, or about 40 per cent, ton- 
sillectomy was considered advisable. In none of the patients operated 
upon did unfavorable symptoms develop from the operation, regardless 
of how active the rheumatic symptoms were at the time. 

Familial Purpura Hemorrhagica Without Thrombopenia. — Rothman 
and Nixon (J. Am. Med. Assn., 1929, 93, 15) made a critical analysis 
of cases reported in the literature and comment that proper classifica- 
tion is extremely difficult. These cases did not correspond to any other 
well-lmown types of purpura. The purpuric manifestations associated 
with a normal platelet count and the heredofamilial factor of fairly 
constant observation, where such a considerable variation exists in the 
coagulation and bleeding times as well as in the clot-retraction phe- 
nomenon, the confusion is partly due to the lack of uniform laboratory 
methods for these determinations and also to the fact that a definite 
variation occurred m many of the individual cases at subsequent exami- 
nations. This condition must carefully be differentiated from other 
forms of purpura, especially from the rare case of familial Werlhof*s 
disease and also from hemophilia and familial telangiectasia. The 
etiologic mechanism in this form of purpura is not clearly understood, 
but it has been attributed to a functional insufficiency of the platelet! 
The inability of the clot to retract may be due to the absence of the 
ferment retractozyme, or its presence in a less active form. Too much 
emphasis should not be placed on the ability of the clot to retract, as 
this phenomenon is not always constant in normal individuals In 
some cases abnormalities in the size of the platelets and alterations in 
the protoplasms and granules have been found. Pyknosis and other 
e\adences of degeneration are frequently met. Little can be said 
concerning die treatment employed. Blood transfusion has proved 
of great aid m tiding the patient over tlie severe attacks of bleeding 
Roentgen ray irradiation of tlie liver and spleen is of doubtful S’ 
In patients bleeding from the nose, the hemorrhage was diminished 
by cauterization or removal of tonsillar tissue. As regards of 

the spleen, the value of this is not settled at the present time 
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The Clinical Significance of the Water of Metabolism in Children.— 
Goldstein {Arch. Fed., 1929, 46, 371) states that the water of metab- 
olism is a very important faetor and is of great elinical significance in 
children in health and in diseased conditions. Diet modifies water 
balance to a great extent. Carbohydrates and proteins favor water 
retention but in excess, especially if the protein is over 20 per cent of 
the total calories. Metabolism and water loss is stimulated with a 
subsequent loss in weight. If carbohydrates are less than 3.5 per cent 
in the diet, acidosis may result. A high-fat diet encourages water loss 
and, indirectly, weight loss. In severe cases of vomiting witli great 
loss of water and hydrochloric acid there may develop a retention of 
alkalies and an alkalosis. There is no question but that marked 
changes in the water balance cause the same influence to partly change 
the alkaline reserve. Fortunately, the latter content of the plasma is 
easily compensated and is, therefore, more or less constant. 


GYNECOLOGY AND OBSTETRICS 
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CHARLES C. NORRIS, M.D., 
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UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GYNECOLOCfY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Surgical Treatment of Uterine Prolapse.— The number of operative 
procedures which have been recommended for the surgical cure of 
uterine prolapse is so large that it is often difficult to decide which 
procedure should be employed. Of course, the real gynecologist will 
vary his procedure to meet the conditions present in the individual 
case. The preferences at the Mayo Clinic have been detailed by 
IMasson {Minn. Med., 1929, 12, 67), who states that during the child- 
bearing period, repair of lacerations and shortening of the round liga- 
ments should be performed. External shortening of tlie round liga- 
ments of the Alexander type is now seldom advised. Opening the 
abdomen adds little if any risk to the operation and often other surgical 
conditions within the abdomen can be attended at tlie same time. 
He prefers the modified Gilliam type of operation, shortening the round 
ligaments through the internal ring, but he has also found the Baldy- 
Webster operation satisfactory. If a raw surface is to be left on tlie 
anterior uterine wall as the result of the separation of adhesions or 
myomectomy, the Coffey type of anterior plication of the round and 
broad ligaments is satisfactory. If a raw surface exists on the posterior 
surface of the uterus, posterior plication should be performed. If 
women are close to or have passed the menopause, and slight prolapse 
and troublesome cystocele or rectocele exist, he advises the Watkins 



gynecology and obstetrics 


433 


interposition operation, ligating the tubes if necessary and repairing 
the pelvic floor. In many cases, especially before the menopause, 
uterL is too large for this procedure, a.nd if the regular teclmique is 
followed the patients complain of a bulging m the mtroitus. To over- 
come this, it may be advisable to reduce the size of the uterus by 
removing part of it. A wedge-shaped piece can be removed from the 
fundus and the cervbc can be amputated, but the author prefers to 
remove all of the anterior wall and thoroughly denude all the mucous 
membrane from the uterine cavity and cervix, cutting a wedge-shaped 
piece from the fundus on each side at the site of the entrance oi me 
^ullopian tubes. Bleeding is controlled by suture and the resulting 
uterine tissue, less than half the size of the original organ, is sutured 
under the bladder in the regular way. This operation deserves special 
mention as it effectually cures the cystocele, eliminates the danger of 
carcinoma and prevents troublesome and dangerous sequelje, such as 
distortion of the bladder base or anterior vaginal wall and the possi- 
bility of pregnancy. The Mayo operation for cystocele and prolapse is 
especially suited for the case in which a large cystocele and marked 
prolapse are present. In cases of marked prolapse with a relatively 
small cystocele, good results are obtained by performing perineorrhaphy 
and fixing the uterus to the anterior abdominal wall. In cases of 
extreme prolapse it is sometimes advisable to perform subtotal or total 
hysterectomy and anchor the vault of the vagina into the abdominal 
wound. It is sometimes advisable in elderly patients with a prolapse 
and large cystocele and rectocele to denude the mucous membrane on 
either side of the vagina from the introitus to the cervix and approxi- 
mate these raw surfaces, leaving two narrow mucous tracts or canals 
to take care of any discharge from the uterus. If a vaginal hernia 
develops following a hysterectomy it is sometimes necessary to obliterate 
the vagina completely by first removing all the vaginal raucous mem- 
brane and closing the opening by multiple circular sutures, commencing 
at the top and working down to tlie introitus, simply lea\dng room for 
the urethra under tlie pubis. 

New Teclmique for Lipiodol Injection of the Uterus.— In the simpli- 
fied technique which Adaib and McDonald (Minn. Med., 1929, 12, 146) 
have developed for injecting lipiodol into tlie uterine cavity, the Rubin 
cannula is no longer used. Instead a rubber mushroom or retention 
catheter is inserted into the uterus by means of the regular mandrin 
used for the insertion of retention catheters. The anterior lip of the 
cervix IS held witl\ a tenaculum for convenience while placing the 
^tlieter but is released before the Roentgen ray e.xposure is made, 
ihe catlieter is then drawn down so that the bulb or mushroom tip 
r^ inn y o^er the internal os. Lipiodol is tlien injected and the 
plates made. In a few cases there has been a small reflux of lipiodol 
along die sides of the catheter into the vagina but this occurs only in 

a^d liTbeLTn^T' or less patulous cervices 

emnlo^ed^ LSI f cannula has been 

S L tiint simplicity of the metliod, the chief advan- 

^:lsualized in the hysterogram to 
in the picture accurate reading of the conditions represented 

v()[„ IT’S, VO. S. — 8 r.iTKMnr.it, 1929 15 
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Conservative Treatment of Pelvic Endometriosis. — According to 
Wharton {South. Med. J., 1929, 22, 267) every surgeon has to answer 
the following question when operating upon a case of pelvic endometrio- 
sis: Can I save the functions of menstruation and ehildbearing or is it 
necessary to remove the uterus, tubes and ovaries? His answer is that 
it is desirable to treat these cases conservativelj'' in young women and 
when the conservative treatment is successful, the end result is well 
worth while. In his experience, such patients have conceived and for 
periods of six years ha^'^e remained in perfect health. If one can be 
reasonably sure that the ovaries can be stripped completely of endo- 
metrial growths, if the uterus can be left in a healthy state and if thi, 
pelvic organs can be left in normal positions, tlien one can attempt 
conservatism witli a fair chance of a gratifying result. In his experi- 
ence, in patients over thirty-five years of age, the pelvie, disorders are so 
grave that conservatism is unwise. Also when both ovaries and tlie 
uterine wall are involved in endometriosis, conservative measures are 
very risky. This seems to us to be very sane advice and will undoubt- 
edly be of help in reaching a decision when confronted with these inter- 
esting lesions. 


OPHTHALMOLOGY 
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Retinal Detachment Complicating Insulin Therapy (A Biophysico- 
chemical Explanation).— Alperin {Am. J. Ophthal., 1929, 12, 486) 
reports 1 case and has seen 2 others in which detachment of the retina 
appeared to be related to insulin therapy. The patient had suddenly 
gone blind in the right eye, with notliing unusual in the historj’’ but a 
vague, dull pain in the parietal region. The retina was hazy; tliere was 
no light perception. Diet was restricted and insulin vntlidrawn. The 
detacliment of the retina gradually decreased and vision was recovered. 
In explanation, the author advances the theory of change in osmotic 
pressure causing changes in intraocular pressure. For any one of a 
•niunber of reasons, hypoglycemia may occur in diabetic patients. 
The osmotic pressure is in direct proportion to the degree of ionization 
of the dissolved substances in the blood (electrolytes, such as mineral 
salts), and this is in direct proportion to the dilution of the electrolyte. 
Consequently, the thinner tlie solution, here the blood, the more 
molecules of the electrolyte will dissociate into ions and the greater the 
osmotic pressure in the hypoglj’cemic blood. Under such conditions 
it would be possible for fluid to pour into the eye tlu-ough tlie congested 
ciliary vessels increasing intraocular pressure and producing the symp- 
toms of acute glaucoma (Richter) or it could pass into the subretinal 
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space from the choroidal plexus, resulting in detached retina. The 
fundamental biophysicochemical changes are, in the author s mind, the 
same The author recommends that the eye grounds of diabetic 
patients be examined from time to time, and if visual disturbances 
occur, that insulin be discontinued temporarily. 


Ocular Residua and Sequelae of Epidemic Encephahtis.— Bablow 
(Arch Ophthal, 1929, 1, 501) reports that ocular phenomena play an 
important rdle in epidemic encephalitis, appearing in the early stap, 
when they are usually transient and disappear in a few days or weeks, 
or in the postencephalitis or Parkinsonian stage. The third and sixth 
nerves are most frequently affected and occasionally the trochlear. 
The optic nerve is rarely involved; optic neuritis and papilledema^ are 
rather infrequent occurrences even in the early stages. The British 
Ministry of Health has stated that “ In the diagnosis of lethargic 
encephalitis a negative sign of value in the absence of optic neuritis.' 
Ophthalmoplegia is of frequent occurrence, appearing in two forms, 
peripheral and nuclear. The peripheral form always recovers; the 
nuclear may clear up if it is slight, but if more severe it always leaves 
some permanent paralysis. It may involve any part of the nuclear 
mass. Oculogyric crises occur most frequently, if not exclusively, in, 
the Parkinsonian syndrome. Muskens has localized the lesion just in 
front of the posterior commissure, one of his reasons being that there is 
a frequent association of tonic lateral position of the eyes with the 
upward or downward position. The two bundles involved in these 
two forms of forced movement are close together only at one point — 
just in front of the posterior commissure. Nystagmus is frequently 
observed as a late symptom. It is of greatest diagnostic value when 
it is up or down, the lateral being present in numerous other diseases. 
Convergence paralysis is considered by many to be one of the most 
frequent eye symptoms in the Parkinsonian syndrome. This, however, 
requires differentiation between congenital and acquired convergence 
paresis. Paresis of accommodation, less frequently a complete paralysis, 
is one of the earliest eye symptoms and is frequently observed as a late 
complication. Formerly this was considered as a complication of 
diphtheria only. The pupil has proved of little value for it is extra- 
ordinarily ^ inconstant. Argyll-Robertson pupil has been frequently 
observed in acute encephalitis, but is a rare occurrence in chronic 
enceplialitis. There is another symptom of the eyes in the posten- 
cephalitic Parkinsonian stage in which the ej^eballs are peculiarly rigid, 
but m which there is no paralysis of the eye muscles. The eyes can 
be moved with effort if the patient be aroused. Cords has designated 
rigidity of the eyes.” The face has a masklike expression, 
the action of the facia.1 muscles is entirely abolished and the eyes are 
expressionless, staring into space for hours at a time. 


the Toxic Action of Trichlorethylene, Particular] 
on the Eye.—iSlEi'ER {lAnn. Monaishl /. Angcnh, 1929, 82, 301 

fwea^ontMlirT'^^ inpiries to the eye, such as a black fleck on tl 
nbsenee of J , ' the corneal reflex, insensitivity of the come 

.ibstnee of tl c secretion of tears, irritation and swelling of the coi 
jmictiva, double vision, swelling of the ocular fundus, dysdiromatopsi 
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retrobulbar neuritis have been reported from industries, and professions 
as due to trichlorethylene. Unfortunately, in most of the cases an 
adequate physical examination had not been made and in many of the 
cases the possibility of the concomitant action of other toxins, such as 
alcohol, could not be excluded. It is also possible that decomposition 
products of trichlorethylene may have caused the damage, since it 
decomposes in contact with metals, particularly iron. Late injury to 
the eye had never been reported. The author, in his experimental 
investigations, used 5 dogs, anesthetizing 2 repeatedly, giving the 
trichlorethylene subcutaneously in the other 3. Under deep anes- 
thesia the corneal reflex was absent and the pupils were usually medium 
in width and always reactionless. In no case was there a change in the 
ocular fundi. Subcutaneous injection began with 1 ce. and increased 
at the rate of 2 to 3 cc., tmtil the 3 animals had received 45 cc., 56 cc. 
and 30 cc. respectively. At autopsy, no changes were found in the 
retina and histologic examination of the optic nerve, carried to beyond 
the chiasma, was entirely negative. Further investigations on apes, 
in the author’s opinion, might be advisable since Roemer has shovm tliat 
reactions of the optic nerve of certain species are not the same as in rnan. 


OTO-RHmO-LARYNGOLOGY 


• UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAI., PITTSBURGH, PA. 


The Physiology of Vestibular Nystagmus.— Vestibular nystagmus is 
an intricate physiologic phenomenon, which is important as an aid in 
neurologic and otologic diagnosis, and as a test of fitness in aviation. 
In outlining tlie present status of the knowledge of the physiology of 
vestibular nystagmus. Ivy {Arch. Otolaryngol., 1929, 9, 123) summarizes 
as follows: “On stimulation of tlie nonacoustie labyrinth, movements 
of the eyes occur which are compensatory in nature. The movement of 
tlie eye is characterized by a slow movement called the deviation, 
or slow component, and a quick movement opposite in direction to tlie 
deviation called the nystagmus, or quick component. The deviation 
of the eyes is due entirely to stimulation of the labyrinth. The nystag- 
mus is most probably due to a reflex via the muscle centers of tlie eyes 
which is excited by the stimulation of kinesthetic sensory nerve endings 
in the muscles of the eyes, and is not due to a cerebral reflex arc. The 
cerebrum exercises its well-known inhibitory control over this reflex. 
It is pointed out that the cristse of the canals are most probably not 
stimulated by tlie inertia effect of canal currents, and that Maxwell’s 
theory, which holds tliat the crisfce of the ampullae are stimulated by 
changes in tension of the utricular membrane caused by inertia effects 
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in the larger bodies of fluid in the vestibule and utriculus, is more rea- 
sonable and probable. It is shown that a correlation existe between 
the type of nystagmus tliat results from rotation in the various visual 
planes in the dog-fish and in man. 


The Clinical Significance of Spontaneous Nystagmus.— -Berause its 
anatomic basis is best known, spontaneous nystagmus is the most 
important symptom produced by the labyrinth. Inasmuch as it can 
be produced by various organs, the clinical evaluation of spontaneous 
nystagmus is often difficult, Otologically, spontaneous nystagmus can 
be divided into a labyrinthine, and a nonlabyrinthine, type, although 
the pathogenesis of nonlabyrinthine nystagmus is obscure in many 
respects, so that diagnostic conclusions based on this type of nystagmus 
are as yet hardly possible. In order to differentiate between labyrin- 
thine and nonlabyrinthine nystagmus, Brunner {Arch. Otolaryngol, 
1929, 9, 1) utilizes the following points: (I) labyrinthine 

nystagmus is always accompanied by labyrinthine dizziness (turning 
dizziness, tactile dizziness); (2) Association of Eye Movements spon- 
taneous labyrinthine nystagmus always exhibits associated eye move- 
ments; (3) Form of Nystagmus— spont&noons labyrinthine nystagmus, 
in its typical form, is combined horizontal and rotatory, or only rota- 
tory. , Diagonal spontaneous nystagmus is practically always, and 
vertical spontaneous nystagmus is often, of nonlabyrinthine origin; (4) 
Inversion of Experimental Optical Nystagmus — as elicited by means of 
the author’s revolving umbrella. Normally, and in persons with spon- 
taneous labyrinthine nystagmus, the “umbrella test” causes a coarse 
horizontal nystagmus in the direction opposite to that in which the 
umbrella is turned, whereas in those with spontaneous nonlabyrinthine 
nystagmus several abnormal reactions may occur, which can be grouped 
under the term “mversion of experimental optical nystagmus.” In 
order to render this “inversion” clearer, Brunner cites 10 illustrative 
cases, giving the findings of tlie various functional tests of the labyrinth. 


A Comparison of the Outlines of the Frontal Sinus in Vivo as Shown 
by Transillumination and the Koentgen Kays. — By indicating with 
opaque paint on the skin tlie apparent contour of the frontal sinuses in a 
small group of medical students, as revealed by transillumination, and 
men taking radiographic films of the. same sinuses, Fetterolp and 
Sprenkel {Arch. Otolaryngol, 1929, 9, 181) found that the frontal 
sinuses were decidedly smaller than they appeared to be on transillunai- 
nation, the Roentgen ray films showing their upper margins to be from 
•j to 4 inch lower than the impression conveyed by transmitted light. 


(IMd Hypothesis for Research in Otosclerosis. ”~Yate: 

_ {ibxd p. 8o2) reasonmg froiu results of his clinical and audiomanhi 
im estigations, believ^ that clinical otosclerosis is at times the termina 

01 the middle e.ar are carried away by the Eustachian tube. 
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RADIOLOGY 


UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OP ROENTGENOLOGY, MAYO CLINIC, 

ROCHESTER, MINN. 


Acute Massive Collapse (Atelectasis) of the Lung.— Acute massive 
collapse (atelectasis) of the lung, states Bowen (Am. J. Roent. and Rad. 
Thcr., 1929, 21, 101) is a definite clinical entity characterized by more or 
less airlessness of a lobule, part or all of a lobe, a whole lung or even of 
both lungs. Although described with surprisingly few errors more than 
seventy-five years ago, it has in recent years been rediscoyered as a post- 
operative complication. It is rarely seen without some measure of 
increased or retained secretion which may be excessive and which 
rapidly becomes purulent. The most important premonitory symptom 
is a moderate elevation of temperature; the most notable subjective 
sign is dyspnea, and the most i*eliable physical and Roentgen finding 
is displacement of the heart toward the affected lung. 

Much of the discussion as to its etiology is still on a theoretical basis. 
It has been attributed to paralysis of the diaphragm or a part of it, to 
fixation of the diaphragm by pleuritis or traumatism to the upper 
abdomen, to reflex action from injury of the vagus, and to plugging of a 
bronchus with mucus. Bowen inclines strongly to the theory of plug- 
ging by mucus. He also regards the pre-anesthetic administration of 
morphin and atropin as a predisposing factor, and he thinks that 
general anesthesia cannot be absolved from all suspicion as an etiologic 
factor. Patients experiencing the so-called “wet anesthesia” should be 
watched with especial care during the early postoperative period in 
order that no premonitory sign of collapse shall be missed. 

The condition maj^ be massive, involving a lobe or lung, or partial, 
lobular or patchy. Accordingly attacks may be fulminant, moderate, 
latent or evanescent. In by far the greater number of cases a rise in 
temperature is the first symptom of impending collapse. It rarely 
exceeds 102° F. Any rise of temperature after the postoperative reac- 
tion is over should suggest the thought of atelectasis. In the fulminant 
type the face is suffused and the expression anxious; dyspnea is urgent 
and tliere is marked diaphoresis; the patient complains of a sense of 
tightness amounting to real intrathoracic pain. Commonly a sense of 
equilibrium is established within a few hours and the course is there- 
after less urgent. In severe cases, on inspection, it may be noted that 
the patient does not lie straight in bed but the affected side of the thorax 
is contracted and fixed, and the slioulder is depressed toward the hip. 
Auscultatory signs vary from an entire absence of breath sounds over a 
wholly collapsed lung, to many rales in adjacent unaffected portions of 
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the lung. The heart is displaced toward the affected side in ratio to the 

^^iTthe roratgenogram the density of the affected area is marked md 
fully as great as that seen in lobar pneumonia; and lobar or broncho- 
pneumonia is likely to enter into the differential diagnosis. t^d 

for the other signs, particularly cardiac displacement, should make the 

^'^he duration of the condition varies from a few hours to four v^eks. 
There are no specific remedies and the use of drugs, if any, must be on 
the expectant plan. Sante has noted spontaneous reinfiation when the 
patient was rolled back and forth on the uninvolved side;_ (arairdner, 
seventy-five years earlier, reported a case of collapse which disappeared 
under an emetic and forced decubitus on the opposite side. Bowen 
admits the merits of Sante’s procedure but doubts that it will prove a 
panacea for all cases. Bronchoscopic drainage now has 14^successes to 
its credit, with no actual failures, and the outlook for this method is. 
promising. 


Nature of Arthritis.— A fifth of all cases of arthritis, especially those 
which are atrophic in type, show a slight decrease in metabolism, accord- 
ing to Pembehton (Radiology, 1929, 12, 235). Metabolism of nitrogen, 
fats, calcium, phosphorus and uric acid seems normal, but there is a 
delayed removal of ingested glucose from the blood which closely paral- 
lels arthritis and focal infection. Coincident with tliis there is a delay 
in the utilization of oxygen, at least in. the smaller vessels, due to a vaso- 
constriction, or a similar change, inducing a sort of anemia in certain 
structures. A study of the capillaries of the artliritic by Lombard’s 
method of direct microscopic observation, shows that they contain on 
the whole less blood than normal, and that the stream tends to be 
sluggish and interrupted. These phenomena help to explain the bene- 
ficial effects of physiotherapeutic measures, notably exercise, massage 
and heat, all of which are widely used by the laity. Both exercise and 
external heat increase the circulatory rate, as shown by a sharp rise in 
the oxygen percentage saturation of the peripheral blood; they also 
induce an increase in the red cell count. The influence of massage in 
increasing the circulation is not so evident, but it does, nevertheless, 
have a very marked effect on the red cell count. 


Role of the Roentgen Ray in Determining the Resectability of Gastri 
Cancer.— Underlying all factors affecting resectability, in the opinio] 
of Moore (Am. J. Road, and Rad. Therap., 1929, 21, 226), are three c 
basic importance, namely, the situation of the gastric cancer, the pre= 
cnee or absence of fixation to adjacent structures, and the presence o 
absence of metastasis. By demonstrating the seat and extent of th 
growth the Roentgen ray renders its greatest ser^^ce. Cancers in th 

Slot fa ™ “Idoni accessible for resection, ivbil 

those 111 die pj lone third are readily resectable so far as situatioA alon 
is^conccrneL In gener.al, cancers confined to the lower half of the stom 
ell, 1 .. c., distal to the incisura angularis, can be excised but thos 
" .^''^,1 the upper half are not resectable. If the cancer is of th 

scirrhous, infiltrating type, an allowance of 2 or 3 cm bevond the inva 
Sion sliown m tJie roentgenogram should be made, men attachmen 
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to the pancreas, mesocolon, liver, omentum, colon or abdominal wall is 
firm, resection is likely to be impossible. If fixation is not obvious, it is 
always to be surmised when a cancer is extensive or when the palpable 
tumor greatly exceeds the defect in the gastric shadovL Concerning 
metastasis the Roentgen ray yields scant information. Metastasis to 
the lungs or bones is readily demonstrable, but occurs very rarely from 
cancer of the stomach. Metastasis to the liver and abdominal lympha- 
tics is common, is not discoverable with the Roentgen ray, and often 
makes resection futile. On the whole, the interdict of the Roentgen ray 
against operation deserves and receives respect, while its assent to 
operation is merely conditional and subject to unavoidable error. 


Treatment of Carcinoma of the Rectum.— Sixty-five cases of car- 
cinoma of the rectum are reported by Jones (Am. J. Roent. and Rad. 
Ther., 1929, 21, 168) in which treatment was by Roentgen and radium 
irradiation. In 10, or 15 per cent of the total number, the patients are 
well, having remained so for periods varying from three to seven years. 
Although the treatment of choice for an operable cancer of the rectum is 
operation by the combined abdominoperineal routes, if operation is 
refused or the condition is inoperable there is suffieient evidence that a 
cure can be obtained in certain cases and marked palliation in others 
by the combined use of radium and Roentgen rays. 


Massive Hemorrhage from the Gastrointestinal Tract.— Sante 
(Am. J. Roeni. and Rad., 1029, 21, 144) reports 2 cases of severe hemor- 
rhage from the gastrointestinal tract in which no ulcer, cancer or other 
organic cause could be found. Many cases of bleeding have been 
reported by others in which the point of bleeding could not be demon- 
strated. Explanation of the hemorrhage merely on the basis of seepage 
from engorged vessels has never seemed entirely satisfactory. Experi- 
mental work of Auer has suggested the possibility that the hemorrhage 
is a manifestation of autoreinoculation of a person previously sensitized 
by infection of the gall bladder, appendix or diverticulum of the 
intestinal tract with a resulting localized anaphylactic reaction. Sante 
reasons, therefore, that all patients having hemorrhages witliout any 
demonstrable organic lesion should be subjected to thorough examina- 
tion for protein sensitization and for focal infection of organs which 
drain into the intestinal tract. 


Technique of Gall-bladder Examinations.— Pillmore (Am. J. Roent. 
and Rad. Tlierap., 1928, 20, 539) has examined the gall bladder in 150 
cases by making one film at full inspiration and another at complete 
expiration. He has found that at full inspiration the gall bladder 
usually moves downward and toward the midline of the body. At 
expiration the reverse occurs. The greatest movement is in tall thin 
persons and the least in stout individuals. Inspiration and expiration 
films frequently aid interpretation by shifting the gall bladder into a 
position where it is more readily visible, and by moving it away from 
areas of gas in the bowel. 
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A Case of the -DE^B^'E'and'K 

aid Sottas M) ^ere able to find only 12 cases Pto™®'y 

0. Stern (Brain, 1929, L.vtnineic verification. Besides these 

reported in \ of which they consider as of doubtful 

ftW found 14 ehmcal f They also review 

value. These cases are attention, to the fact that the 

the discussions of the ortrophy of the peripheral nerves, 

essential lesions appear to yP factors— one an increase in 

ganglia, and spnal 

the interstitial tissue, the other, ^ , ^.j^th a concomitant demye- 
eration of the cells of the ^ i | ^ associated degeneration of the 
Imation of nerve fibers, inere relation of which to the lesions 

po^erior — though to has 

in the nerves ^^ed T^y present a case examined by 

not yet .^cen definitely de^ y^P^^ examination at autopsy 
them clinically limbs more noticeable distally 

showed atrophy of the 3,^,. 

than centrally, ^h p P firm. The nerves were greater 

what larger than no „ii„i. rjeripherally. Nerves proximal to the 

ganglk fid Sppeat mud, enlarged but the ganglia ftemselves w«e 
ganglia am noi. jpp , cervical and there was some 

oS £ On sedion the nerves r^embled a 

tpndnn Microscopically the nerves showed practically all of thmr 

SS to be STand^here was an excess of nude . Between the 
UIR.1.& cvj uc o rvf nr>n_niir>lpntpn siinsta.nce 



which stained deep yellow wntn van oeev.xx. 

were more numerous in the proximal portions of tiie nerves, whe^as 
degeneration of myelin was more evident in the distal portions The 
authors believe these masses to originate m hj^ertrophy of the sheaths 
of Schwann. They fail to find any of the “omon bulb masses which 
are supposed to be characteristic. They designated the homogeneous 
masses as “plastic swellings.” Scharlach R. preparations showed a 
small amount of fat in the swellings. The interstitial tissue was also 
hvpertrophied and the bloodvessels in the nerves were thicker than 
normal, the adventitia especially being involved. The spinal ganglia 
revealed similar lesions but the interstitial hjTiertropliy was not so great. 
The authors believe that in these preparations they could trace the 
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origin of the substance from cells of the sheath of Schwann and they 
fomid the usual degenerative changes in the ganglion cells. The nerve 
roots were well myelinated and showed onlj^ very early plasmatic 
swellings. The cauda equina showed more extensive lesions than the 
other nerve roots. The spinal cord showed degeneration in the posterior 
columns only in the very lowest segments. Anterior horn cells in the 
cer-\4cal and lumbosacral enlargements showed a few cells displaying 
signs of central chromatolysis. The muscles showed irregular atrophy 
and the vessels were slightly thickened. The authors call attention to 
the similarity of their case to the original descriptions of Dejerine and 
Sottas. The presentation is a polyneuritic sjnnptom picture mth wast- 
ing, weakness and sensory loss of peinpheral distribution. Pupils small 
and reacting sluggishly to light. (The authors consider the Argjdl- 
Robertson pupils in the second ease of Dejerine and Sottas to have been 
due to the lues.) Course fibrillation and partial R. D. were present as 
was lancinating pain. Family histories and clinical courses were very 
similar. Tlie authors stress their belief that the myosis observed in 
most cases in the literature is due to involvement of the cervical s^to- 
]tathetic fibers in the first thoracic roots. The great difficulty of detect- 
ing the hypertrophy of the nerves during life is emphasized. “Thus of 
the two signs which have come to be regarded in some of the modern 
textbooks as characteristic of the malady, one, the Argyll-Robertson 
pupil, is shown to have no value; the other, hypertrophy of the accessible 
nerves, may be inconspicuous, and may be observed only if especially 
looked for.” 


Psychology and Psychiatry in Industry. The Point of View of a 
Psychologist.— ViTELES {Menial Hygiene, 1929, 13, 361) believes that 
psychology has much more to offer industry than has psychiatry. He 
holds that the development of psychologj’^ along empirical laboratory 
and experimental lines has lead the psychologist to a scientific viev'point 
that is lacking in the psychiatrist. He cites a large number of contri- 
butions which psychology has made to the understanding of accidents, 
the effect of monotony on production, the training of workers and so on, 
to show that the method of psychology is objective. He states that, 
“The psychiatrist still leans heavily upon uncontrolled conditions; 
upon observations not subjected to careful measurement; upon inter- 
pretations of mass data that may be too largely influenced by a point 
of view', representing rather the bias of the individual W'orker than a 
general principle subjected to verification through controlled observa- 
tion of random, unselected samplings.” What he considers the ineffec- 
tiveness of psychiatry in industry, he believes to be due to the carrying 
over into normal relationships the view'point acquired by prolonged 
contacts w'ith abnormal patients. He calls attention to the fact that 
it is only very recently that psychiatry has had any dealings with the 
normal, w'hereas psychology has concerned itself from tlie outset in 
attempts to understand normal people and normal behavior. (One 
gathers from the entire article that wdiile the author’s criticisms are 
unquestionably just to some extent, he has missed the essential point 
of the application of psychological and psychiatric approaches to 
industry. One would not expect the two sciences to make the same 
contribution and his .spirit of rivalry and jealousy is unfortunate.) 
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PATHOLOGY AND BACTERIOLOGY 


’ONDEK THE CHARGE OE 

OSKA'R KLOTZ, M.D., C.M., 

■PROFESSOR OF PATHOLOGY. tfNIVERSlTY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

professor of BACTERIODOQY, TINIVERSITY of TORONTO, TORONTO, CANADA 


Contributions to the Study o£ the Action o£ Ultraviolet Rays on 
Experimental Tuberculosis o£ the Guinea Pig.— Nasta andBLECKMANN 
{Arch. roum. de pathol. cxper., 1928, 1, 353) have deinonstrated m 
guinea pigs, infected with experimental tuberculosis, a diminution in 
sensitivity to the intradermal tuberculin reaction, which was very 
marked for the irradiated skin areas, yet distinct in those regions not 
directly exposed to the rays. The general response was also less when 
tuberculin was injected intraperitoneally, although attended by a 
febrile reaction. Large doses of tuberculin which killed the control, 
nonirradiated animal in less than an hour were not fatal to the irradi- 
ated guinea pig. These differences of reaction were absolute only for 
the earlj*^ stages of the disease. The tissue-defense reactions following 
the reinoculation medium doses to -gV tubercle bacilli’ 

appeared to show an activation in tlie irradiated animals, where the 
resultant abscess appeared earlier and was more rapidly replaced by a 
fibrous healing nodule. In one instance, a second reinoculation with 
large doses {-^^j mg.) of tubercle bacilli resulted in only slight edema and 
transitory abscess formation witli complete healing in tlie irradiated 
guinea pig, whereas the nonirradiated animal showed ecchymoses and 
subsequent formation of a nonhealing slough. A moderate and lesser 
leukocytosis and less accentuated polynucleosis, compensated by a 
slight increase of lymphocytes, were the characteristics which dis- 
tinguished the blood picture of the irradiated tuberculous guinea pigs 
from that of the nonirradiate*d, tuberculous controls. A certain retarda- 
tion in the progress of the lesions, with a longer span of life was observed 
in tlie irradiated tuberculous animals, compared with the nonirradiated 
controls. In view of their results, tlie authors feel that certain at least 
of the reactions known as allergic are neither the active factors nor in all 
cases the real indicators of the immune state. 


Races o£ Meningococcus and Antimeningococcus Serum Therapy in 
Roumania.— Nicolau {Arch. roum. de pathol. expcr., 1928, 1, 155) 
has reported the bacterial incidence, together with the metiiods and 
results of serum therapy of an epidemic of cerebrospinal meningitis, 
attacking Bucharest during tlie winter of 1922-1923. The method of 
ISO ation of the meningococcus which proved most satisfactory, con- 
sisted m sowing directly the cerebrospinal fluid, or the residue of 

T (gelose-ascites, gelose medium of 

i. iNicollc). As determined by agglutination tests in 33 cases studied. 
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origin of the substance from cells of the sheath of Schwann and they 
found the usual degenerative changes in the ganglion cells. The nerve 
roots were well in\'elinated and showed only very early plasmatic 
swellings. The cauda equina showed more extensive lesions than tlie 
other nerve roots. The spinal cord showed degeneration in the posterior 
columns only in the very lowest segments. Anterior horn cells in the 
cervical and lumbosacral enlargements showed a few cells displaying 
signs of central chromatolysis. The muscles showed irregular atrophy 
and the vessels were slightly thickened. The authors call attention to 
the similarity of their case to the original descriptions of Dejerine and 
Sottas. The presentation is a polyneuritie S 3 unptom pieture with wast- 
ing, weakness and sensorj’ loss of peripheral distribution. Pupils small 
and reacting sluggishly to light. (The authors consider the Argyll- 
Robertson pupils in the second case of Dejerine and Sottas to have been 
due to the lues.) Course fibrillation and partial R. D. were present as 
was lancinating pain. Familj' histories and clinical courses were verj' 
similar. The authors stress their belief that the myosis observed in 
most cases in the literature is due to involvement of tlie cervical sj'm- 
pathctic fibers in the first thoracic roots. The great difficultly of detect- 
ing the h\'pcrtroplLV of the nerves during life is emphasized. “Thus of 
the two signs which have come to be regarded in some of the modern 
textbooks as characteristic of the malady, one, the Argyll-Robertson 
pupil, is shown to have no value; the other, hypertrophy of the accessible 
nerves, ma.v be inconspicuous, and maj' be observed onlj’ if especially 
looked for,” 


Psychology and Psychiatry in Industry. The Point of View of a 
Psychologist.— ViTELES {Mental Hygiene, 1929, 13, 3G1) believes that 
ps.ychology has much more to offer industiy than has ps^ychiatr^'. He 
holds that the development of ps.ycholog^' along empirical laboratory’- 
and experimental lines has lead the psychologist to a scientific viewq^oint 
that is lacking in the psychiatrist. He cites a large number of contri- 
butions which psycholog.v has made to the understanding of accidents, 
the effect of monotony on production, the training of workers and so on, 
to show that the method of psychology is objective. He states that, 
“The psychiatrist still leans heavily' upon uncontrolled conditions; 
upon observations not subjected to careful measurement; upon inter- 
pretations of mass data that may' be too largely influenced by' a point 
of view, representing rather the bias of the individual worker than a 
general principle subjected to verification through controlled observa- 
tion of random, unsclected samplings.” What he considers the ineff ec- 
tiveness of psychiatry' in industry', he believes to be due to the carrying 
over into normal relationships the vicvq>oint acquired by' prolonged 
contacts with abnormal jjatients. He calls attention to the fact that 
it is only' very' recently that psychiatry' has had any' dealings with the 
normal, whereas psychology' has concerned itself from the outset in 
attempts to understand normal people and normal beha^'ior. (One 
gathers from the entire article that while the author’s criticisms are 
unquestionably' just to some extent, he has missed the essential point 
of the application of psychological and p.sychiatrie approaches to 
industry'. One would not expect the two sciences to make the same 
contribution and his spirit of rivalry aiul jealousy' is unfortunate.) 
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Contributions to the Study of the Action of 
Experimental Tuberculosis of the Guinea Pig.-NASTA and Bleckmann 
(Arch. roum. de pailwl. exper., 1928, 1, 353) have demonstrated in 
guinea pigs, infected with experimental tuberculosis, a diminution in 
sensitivity to the intradermal tuberculin reaction, which was very 
marked for the irradiated skin areas, yet distinct in those regions not 
directly exposed to the rays. The general response was also less when 
tuberculin was injected intraperitoneally, although attended by a 
febrile reaction. Large doses of tuberculin which killed the control, 
nonirradiated- animal in less than an hour were not fatal to the irradi- 
ated guinea pig. These differences of reaction were absolute only for 
the early stages of the disease. The tissue-defense reactions following 
the reinoculation medium doses to mg.) of tubercle bacilli- 
appeared to show an activation in the irradiated animals, wliere the 
resultant abscess appeared earlier and was more rapidly replaced by a 
fibrous healing nodule. In one instance, a second reinoculation with 
large doses mg.) of tubercle bacilli resulted in only slight edema and 
transitory abscess formation with complete healing in the irradiated 
guinea pig, whereas the nonirradiated animal showed ecchymoses and 
subsequent formation of a nonhealing slough. A moderate and lesser 
leukocytosis and less accentuated polynucleosis, compensated by a 
slight increase of lymphocytes, were the characteristics which dis- 
tinguished the blood picture of the irradiated tuberculous guinea pigs 
from that of the nonirradiated, tuberculous controls. A certain retarda- 
tion in the progress of the lesions, with a longer span of life was observed 
in die irradiated tuberculous animals, compared with the nonirradiated 
controls. In view of their results, the authors feel that certain at least 
of the reactions known as allergic are neither the active factors nor in all 
cases the real indicators of the immune state. 


Races of Meningococcus and Antimeningococcus Serum Therapy 
Roumania.— Nicolau {Arch, roxvm. de patliol. exper., 1928 1 15 
has reported the bacterial incidence, together with the mediods ai 

epidemic of cerebrospinal meningit 
attacfong Bucharest during the winter of 1922-1923. The method 

satisfactory, co 

isted m soiling directly the cerebrospinal fluid, or the residue 

T (gelose-ascites, gelose medium 

T. Aieolb). As determined by agglutination tests in 33 ca^Si, 
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the races of meningococcus were represented in the proportions of 
types A, 70.7; B, 25.0; C, 0.0; D, 4.3 per cent. In tlie treatment of 
the cases, antimeningococcic serum was injected into tlie spinal canal, 
the meninges, or the lateral ventricles, tlie injections being continued 
each day until tlie cytobacteriologic examination of tlie spinal fluid 
showed tlie desired picture. This consisted in diminution of the poly- 
morphonuclear leukocytes; a normal appearance of the remaining 
leukocytes, with tlie absence of nuclear changes; absence of meningo- 
cocci or very rare intracellular microbes. The continuance of the 
treatment beyond tliis point results in signs of meningeal intolerance. 
The clinical course is not a sufficient guide as to tlie course of serum 
therapy. In a total number of 35 treated cases, of whicli 9 were infants, 
G, tliat is 17 per cent, died; The mortality for untreated cases in Rou- 
mania is 64 per cent. The author emphasizes the value of suspending 
serum tlierapy at the indicated time, the introduction of tlie serum in 
direct contact with the lesion and the use of interventrieular injections 
in the fatal mcningoventriculitis of infants as important aids to tlie 
reduction of the mortality of the disease. 


Appearance of a Desensitizing and Hypotensive Substance in the 
Organism after Blockage of the Reticuloendothelial System.— 
Moldovan {Arch, roitvu dc pathol. exper., 1928, 1, 167) has studied the 
functions of the reticuloendotlielial system in experimental animals 
during tlie state of blockage of the endotlielial cells, caused by tlie 
accumulation of granular material in tlieir protoplasm following the 
injection into tlie circulation or peritoneal cavity of various substances, 
such as trypan blue, lithia carmin, colloidal metals and India ink. 
The experimental blockage of tlie reticuloendothelial system was fol- 
lowed after an hour, by the appearance in the circulation of a substance, 
which, when injected into sensitized guinea pigs, immediately before 
the administration of the intoxicating dose, protected them from 
anaphylactic shock. This desensitizing substance persisted in the cir- 
culation of tlie injected animal for a period of fourteen daj’^s. The 
active substance of tlie serum could be isolated chemically witliout 
impairing its activity. It proved tliernioresistant, stable, soluble in 
acids, alcohol and water, diaRsing readily across collodion membranes 
which did not permit tlie passage of protein substances. It was possible 
to titrate tlie protective dose of tlie isolated principle in a series of sen- 
sitized guinea pigs. The autlior regards tliis desensitizing substance as 
a product of internal secretion of the reticuloendothelial system. 
The serum obtained by the method of blockage possesses also a hypoten- 
sive action, whicli does not always run parallel with the antianaphylactic 
property. Sera containing the latter principle have been used witli some 
success in clinical cases of hypertension where their administration was 
attended by a fall of blood pressure, occurring in five minutes, reaching 
its ma.ximum in thirty to sixty minutes, and prolonged in effect for two 
to twenty-four hours. 

The Arterial Supply of the Kidney in Nephritis. — Baeiie and Rittee 
(Arch. Palh., 1929, 7, 45S) have been able to demonstrate by injection 
metliods a very considerable reduction in tlie smaller arterial and 
arteriolar diNasions of tlie vascular tree in chronic diffuse nephritis. 
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They consider the inflammatory changes m the vessels to 
important in the production of the final contracted state of the organ. 

The study of four cases of early diffuse * 

reveal as yet any gross alterations in the arterial supply of the kidney. 


Experimental Paratyphoid Infection hy Mouth under ^Various 
Living Conditions.— Many attempts have been made to explain me 
outbreaks of paratyphoid epidemics in summer and autumn and also 
the infections following mild intestinal inflammations. In the pursuit 
of some explanation of these facts certain conditions controlling the 
pathogenicity of paratyphoid bacilli by feeding them to mice, rats and 
guinea pigs were determined by Seipfert {Arch. f. Hyg. u. BaMeriol, 
1929, 101, 117). The pathogenicity was found to depend on two com- 
ponents; the ability to colonize in the intestine and the ability to pass 
through the intestinal wall. He considered the intestine the most 
important portal of entry, although highly virulent germs may establish 
infection from the oral cavity. The development of these bacteria in 
the intestine is helped if the animals are kept at temperatures of 28° to 
32° C. and further, paratyphoid strains which disappear normally are 
thus enabled to become established. The second component which 
makes possible tlie parenteral invasion is favored by noninfectious 
inflammation of the intestinal mucous membrane (by feeding bile) 
or by raising or lowering the surrounding temperature, but changes in 
the food had no influence. The invasion depends on the injury of the 
mucous membrane by the germs which are pathogenic by feeding and 
apparently at ordinary temperature this injury is not enough to permit 
the invasion of the ordinary intestinal flora which does occur, however, 
if the surrounding temperature is kept high long enough. Paratyphoid 
bacilli can on occasion enter the tissues in a few hours and are recover- 
able from the mesenteric glands, liver and spleen. The outcome of the 
infection depends upon the virulence of the strain, and the defence power 
of the body. This latter can be raised by stimulating the reticulo- 
endothelial system. The body is able to render the bacilli harmless not 
only by destroying them but also by changing them into weaMy virulent 
forms. 


Vaccination against Tuberculosis with Bacillus Calmette-Guerin.— 
This paper by Rankin {Canadian J. Res., 1929, 1, 48) covers work on 
B. C. G. vaccine carried on in Alberta over a period of approximately 
four years, during which time some 250 calves were made the subject of 
experiments. The vaccine was found to be entirely harmless, vac- 
cinated calves developing normally and showing at autopsy no tuber- 
culous lesions. Vaccinated animals in most cases reacted subsequently 
to die tuberculin test. Calves vaccinated with B. C. G. and immedi- 
ately exposed to infection showed moderately increased resistance to 
taberculosis over unvaccinated controls. Calves vaccinated with 
p. G. G. and subsequently kept under sanitary conditions for a period 
Snwpf pernnt r^istance to develop before exposure to infection; 
shoved 80 per cent immumty as compared ivith 14 per cent for the 
controls. The tuberculous lesions found in vaccinated calves were in 
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The Causes of Illness at Different Ages. Hagerstown Morbidity 
Studies No. VII. — Stdenstricker (C7. S. Pnh. Health Hep., 1928, 43, 
1067), in a study at Hagerstown, Maryland, found tliat tlie respiratory 
diseases are the highest at all ages, and the highest point of this group 
is reached in the early years of life, declining rapidly to about the age 
of twenty years and then gradually increasing. Infectious diseases 
fall rapidly from the earliest years of life. From twenty-five years on 
they are a minor factor. In old age, organic diseases of the circulatory, 
nervous and urinary systems predominate. Adolescence and young 
adult life are the most favorable periods as regards nearly all classes of 
disease. 


The Epidemiology of Undulant (Malta) Fever in Iowa. — Haedt 
{U. S. Pub. Health Rep., 1928, 43, 2459) has collected clinical, laboratory 
and epidemiological data on undulant fever. The diagnosis was based 
on serologic tests confirmed by clinical findings. The latter were, 
briefly, as follows: Insidious onset, weakness, profuse night sweats, 
chilliness, and rigors in some cases. Headache, backache, and joint 
pains were common. Constipation was the rule. The temperature 
was irregular and intermittent, usually with morning remissions often 
to normal. Only about one-third of the cases gave definite undulations 
with periods of freedom from fever. There was progressive loss of 
weight and anemia. The usual complications of undulant fever were 
obser^^ed. The diagnosis has been established in 83 cases in Iowa in 
a period of a little over one year. They were widely distributed through- 
out the state; tivice 2 cases occurred in the same famil 3 ^ The largest 
number of cases occurred among farmers or persons living on farms. 
The number of males was 63 and tlie number of females 20. If one 
takes the cases that had no contact with live stock these are, found to 
be equall^^ divided between males and females. The cases occurred 
chiefly between the ages of twenty and fifty years. Hogs and cattle 
appeared to be the chief sources of infection; some cases seemed un- 
doubtedty to be due to the use of milk from abortus infected cattle, 
others were clearly due to handling of infected stock, cattle or hogs, 
and one small group occurred among packing-house emploj^ees and 
seemed to be due to handling of infected slaughter-house products. 
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The findines are compared with those of Madsen, of Denmark, w lo 
found 122 cases of undulant fever among 2500 samples of blood exam- 
ined which had been sent in primarily for the Widal tet. In both series 
of cases children are strikingly immune, a fact difficult to reconcile 
vnth the theory that any considerable number of cases are due to the 
use of infected milk, 


The Pathogenicity of Morgan’s Bacillus : A Series of Thirteen Cases 
Attributable to Infection with this Organism.—Ever since the dis- 
covery of Morgan’s bacillus in 1905 {Brit. Med. 1906, i, 908) its 
significance has been uncertain. Morgan attached some importance 
to it as a cause of summer diarrhea, although he could demonstrate no 
antibodies in the patients’ serum nor could he show tiiat the organism 
was pathogenic for animals. The bacillus has a wide distribution in 
Nature, having been isolated from soil, roaches, mice and cows, as well 
as healthy and sick children. The lack of serologic unity betv'een 
strains has also been cited as evidence against its etiologic relationship 
to the diseases in which it has been incriminated.. On the other hand, 
there is evidence that Morgan’s bacillus assumes, under certain condi- 
tions, a pathogenic role. It has been described as the cause of pyelitis, 
ulcerative colitis, fatal cholecystitis and fatal septicemia. In the 
present paper Havens and Ridgway (J. Prev. Med., 1929, 3, 159) 
describe a series of 13 cases which have sufficient symptoms in common 
to constitute a recognizable clinical picture. In all of these cases 
evidence exists that Morgan’s bacillus was the cause of the disease. 
Characteristic of all were the sudden onset, usually with a chill, and the 
equally abrupt termination, often by crisis. The duration was fairly 
constant, averaging about two wrecks. Nausea and vomiting often 
accompanied the beginning of the attack, but other gastrointestinal 
symptoms were absent, with the exception of a mild diarrhea in 5 of 
the cases. Headache and general myalgia were conspicuous symptoms 
in all. Fever was always present, the temperature rising sharply at the 
onset and falling rapidly at the termination. - Usuallj'^ the temperature 
was only moderately high and fairly constant from day to day, with 
rather marked morning remissions. There was no indication of con- 
centration in any age group; no cases in young children were discovered. 
The condition resembles paratyphoid infection clinically, and is very 
similar to Brill’s disease, as it occurs in the Southern United States. 
The abrupt onset, the duration, the general aching and the rapid 
convalescence are characteristic, but the absence of any rash and the 
negative Weil-Felix test make this diagnosis unlikely. Morgan’s 
bacillus appears to be tlie etiologic agent. 


Septic Sore Throat in 1928 in. Massachusetts: Epidemiologv - 
Lombarb (J. Prev. Med., 1929, 3, 81) states that there were betweei 
925 and 975 cases and 48 known deaths in the epidemic of septic son 
throat m Lee, Massachusetts, in July, 1928. The attack rate was 22' 
^es per 1000 inhabitants; the death rate was 9.6 per 1000 inhabitants 
The epidemic was caused by the transmission, through raw milk o 
lemo ytic streptococci from the infected udder of a cow. The methoc 
by which the cow was infected is unknown, although some evidenc 
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points toward a milk handler who was sick. . Among the regular users of 
the infected milk the attack rate was greater in females than in males, 
biit it shows no significant difference in the various age groups. The 
incubation period of the disease averaged two days. Over 90 per cent 
of the cases occurred within an interval of two w'eeks. Contact prob- 
ably was responsible for less than 5 per cent of the total cases, but it is 
impossible to establish this definitely. 

Postvaccination Tetanus and Its Prevention. — Armstrong (J. Am. 
Med. Assn., 1928, 90, 738) states that epidemiologic evidence indicates 
that large insertions and the use of shields and dressings predispose 
to postvaccination tetanus in man. Shields and dressings markedly 
favor the development of postvaccination tetanus in monkeys and 
rabbits inoculated with a virus artificially contaminated with B. tetani. 
A proper vaccination is defined as one in which the insert is not more 
than \ inch in its greatest diameter and which is made by some method 
that does not remove or destroj'^ the epidermis. Such insertions, when 
treated openly, have never, as far as known,, been followed by post- 
vaccination tetanus. 


A Comparison of the Mortality in a New England Colonial Town 
with that of Modern Times.— Russell and Lucia (Am. J. Hyg., 1929, 
9, 513) chose for their study the town of East Haven for the period of 
1773-1822 and the New Haven of today. They found that the cumula- 
tive curves of age distribution of the population of Connecticut during 
the past century show a marked rise in median age— from eighteen years 
in the 1800-1810-1820 population to twenty-seven years in the 1920 
population. In the colonial population the greatest mortality occurred 
among children and young adults. At the present time, emphasis is 
being placed on impro^'ing the conditions in the lower age groups with 
the result that more individuals are saved for the period of productivity. 
The number of deaths imder five has decreased somewhat, but the 
greatest improvement has been betiveen the ages of fifteen and thirty- 
five years. For both modern and colonial times, the lowest mortality 
is at the age of twelve j'ears, it being approximately two per thousand. 
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URINE FORMATION DURING THE ACUTE AND CHRONIC 
NEPHRITIS INDUCED BY URANIUM NITRATE. A CON- 
SIDERATION OF THE FUNCTIONAL VALUE OF THE PROXIMAL 
CONVOLUTED TUBULE.* 

By "William deB. MacNidek, M.D., 

KENAN KESEAHCH rUOFESSOIl OF FHARMACOLOGY, THE I.AIIOHATOUF OI I’HAUMA- 
COEOGY, THE UNlVEnSITY OF NOETII CAnOI.lNA, CHAl’EI. HII.I., 

NOJtTIl rAKOl.lNA. 


The Study of function in relation to structure is perhaps the 
oldest of the methods of physiologic inquiry. The einplojnnent of 
this method in the simplest organs and organisms has certain 
definite limitations, for by its use it becomes difficult to interrelate 
in terms of a balanced functional response of an organ as a whole 
the various activities of the histologic components of the structure. 
Furthermore, deductions obtained from this type of experimentation 
through reasoning from structure have of their nature to be infer- 
ential and can rarely assume absolute values. Even with this 
purposely minimized conception of the method’s value, we do not 
have to go far into the past few years to appreciate the truths 
which it has established in regard to tlie thyroid gland through 
the researches of Marine,^ in regard to brain cells in surgical shock 
and recuperation by Dofiey,^ in regard to the pancreas by Banting, 
Best and Macleod,® and in a recent one of these lectures by Aschofl''^ 
in regard to the kidney. When, however, this method which has 
been so abundantly fruitful in ascertaining the functions of other 
organs_ has been applied to the kidney the tendency has been to 
immmize the results obtained in a dis])ro]5ortionate fashion to their 

* Harvey Society Lecture, 1928-1Q29. 

VOL. 178, NO. 4. — ocTOBBn, 1929 
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minimization when secured from other organs. Such a skeptical 
attitude is to a certain extent justifiable. In the kidney of the 
higher animals there is not only such an intimate relationship 
between widely separated types of tissue which participate in a 
common function, but such a variation in the cytologic character 
of these units that it becomes difficult, if not impossible, at present, 
tlwough injury to separate one from the other functionally. With 
such an appreciation of the difficulties which will be encountered 
and of the judiciousness which must be used in making inferential 
conclusions, I feel that as a result of over twenty years of continuous 
study certain estimates in terms of function can be made concerning 
the different elements of renal structure. 

Uranium in the form of one of its salts is one of the oldest sub- 
stances to be used to induce a renal injury either for the purpose 
of obtaining acute and chronic renal changes comparable to those 
developing in man, or for the purpose of inducing such changes and 
attempting to correlate the histologic findings with the renal 
functional response. In 1854 Leconte® first used uranium as a 
nephrotoxic agent. Much later than this Richter,® Chittenden and 
Hutchinson^ and Chittenden and Lambeth® became interested in 
the action of uranium, and Wallace and Myers® investigated the 
ability of the substance to induce a glycosuria. Schirokauer^® and 
Heineke and Myerstein“ induced both severe vascular and epithelial 
injuries with it, and noticed the anasarca which followed its use. 
Christian,^® Christian, Smith and Walker’® and Christian and 
O’Hare’^ described in detail the renal epithelial injury, and also 
described the occurrence of hyalin droplets in the walls of the 
glomerular capillaries. Pearce’® classed uranium along with the 
chromates as a substance which early in its action very largely 
localized its injury to the convoluted tubules. In several stud- 
iesiG.17,18,’9 from my laboratory the selective affinity of this sub- 
stance for the tubular epithelium when used in dogs has been 
emphasized, and it has been furthermore pointed out that the age 
of the animaP® determines in large measure the severity of the toxic 
response. Later than these observations studies were conducted 
in which it was shown that uranium induced a rapid reduction in 
the reserve alkali of the blood in normal anirnals,®’ in animals with 
a naturally acquired chronic nephritis^® and that a protection against 
it could be established by the use of a weak alkaline solution or 
glucose.®®-®'* The injury in such animals was largelj'’ confined to the 
convoluted tubules and the protection resulted in preserving to a 
greater or less extent the histologic structure of these cells. These 
observations were confirmed by Goto.®® At a later period the work 
of Suzuki®® and Mitamura®® in Aschoff’s laboratory gave exceptional 
emphasis to the specific localization of the nephrotoxic action of 
uranium and enabled them to formulate certain functional deduc- 
tions during the acute injury. 
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The observations which are to follow have been obtained hy 
rendering dogs acutely nephropathic by the use of one subcutaneous 
iniection of 2^or 4 mg. of uranium nitrate per kilopnm and 
ing to correlate the histologic changes in the kidney during the 
acute nephritis, the stages of repair and over a period 
after the animals had developed a chronic ncphiitis nitii tcrtai 
functional expressions in the blood and urine. A number of .. 
animals have effected by different histologic methods such degrees 
of renal repair that they cither gave no evidence of a iunetional 
disturbance or such changes were slight in character. In .siicli 
animals secondary injections of uranium have been used to ascertain 
its influence upon function when the cytologic basis for this restored 
function or functional improvement was again subjected to mor})ho- 
logic alteration by the use of uranium. 

The evidence of renal functional depression during the acute and 
chronic nephritis and during periods of recovery liavc been obtained 
by studying the animals at various periods after they bad been 
rendered pathologic and terminating the cxjieriincnts when such 
changes in function had developed so far as to make it dcsiralfle to 
check a given expression of renal function ^Yith the changes then 
existing in the kidneys. The daily volume out])ut of urine has been 
obtained, the amount of albumin in grams jier liter and the relatii’e 
number and character of the casts it contained have been noted. 

Associated with these simple studies of the urine, the reserve 
alkali of the blood has been determined by the methods of hlarriott-® 
and van Slyke and Cullen-^ and the immediate functional value of 
the kidneys ascertained by the phenolsulphonephthalcin test of 
Rowntree and Geraghty.^" Evidence of persisting renal dysfunc- 
tion as shown by retention has been obtained by estimating the 
degree of urea nitrogen retention by the method of Marshal^' as 
modified by van Slyke and Cullen^- and nonprotein nitrogen and 
creatinin by the methods of Folin and 

The animals were given 500 cc. of water daily by stomach tube 
and fed on a mixed diet of bread, butter, meat and milk. In. order 
to replate to some extent the severity of the acute nephritis, animals 
varying in age have been used. It was hoped to induce in the 
older group of pimals a more severe nephritis with but slight 
evidence of repair and functional restoration, while in the yoiiinrer 
groups of anmials there might be obtained from the same dosage'^of 

end itself to changes of repair with the development of a chronic 
diffuse renal injury. A total of 72 dogs have been used in R p 
experiments. _ On the basis of the acute response of tlie^ ailials 

functionally, as well as in terms of tli^- 
, / coHTletely recuperate functionally or repair the Iddnpv 
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Group 1 is rcpresenlc'd by 21 tlofj.s whicli either died duriiif^ llie 
acute stage ol' the nephritic process or were killed at various intervals 
of it for ])urposes of study and functional correlation. 

Grou]) II comprises 15 dogs which after having developed a severe 
acute nephritis returned to a complete functional normal. 

Group III is made up of 36 animals, which, after having devel- 
oj)cd an acute nephritis, failed to make a functional adjustment 
back to the normal, but were left with such changes in the kidneys 
and gave evidence of such functional alterations in the blood and 
urine that they have been classed as animals with a chronic nephritis. 

The animals of Group R', 41 in number, were given an acute 
nephritis by the use of 2 mg. of uranium per kilogram. After they 
had either completely recovered fimctionallj’^ or recovered with the 
development of a chronic neidiritis they were given a second injec- 
tion of 2 or 4 mg. of uranium and the functional reaction in con- 
nection with the changes in the kidney studied. 

In discussing the results obtained in these groups of experiments, 
it should be kept in mind that the functional studies were not 
terminal observations. Such observations were made on the respec- 
tive animals at frequent intervals, as changed functional states 
demanded a study in connection wdth the pathology of the kidney 
from the commencement of the acute nephritis until the animals 
had established their pathologic normals in terms of a chronic 
nephritis, or, in cases of recovery, through this process and through 
the secondary uranium injury in case a secondaiy intoxication was 
employed. 

The dogs used in the first group were over seven years old. 
None of the animals survived the acute injury longer than fourteen 
days. From the commencement of the nephritis until its termina- 
tion studies were made every other day or every third day of the 
functional disturbance in connection with the changes in the kidney. 
These studies have shown by the second daj'^ of the nephritis an 
increase in the output of urine over the 500 cc. of water intake, and 
the urine has contained from 1.2 to 6.8 gm. of albumin per liter 
with numerous granular casts. The maximum output of urine at 
such a time has been 1427 cc. The urine early in the nephritis 
contains glucose. With these changes in the volume output of 
urine there occurs a sudden reduction in the elimination of phenol- 
sulphonei)hthalein to a trace or to a negative elimination in a Gvo- 
hour period and an equally sharp reduction in the alkali reserve of 
the blood. The reduction has varied from the normal of 8.1 to 
7.85. Usually within twenty-four hours retention of blood urea 
begins, and later nonprotein nitrogen and creatinin, which by the 
sixth to the tenth day of the nephritis has reached 150 mg. of urea, 
216 mg. of nonprotein nitrogen and 5.3 mg. of ereatinin. During 
such j)eriod.s of retention there is no change in the elimination of 
phcnolsulphoneidithalcin and no attempt at a restoration of the 
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tlip pasts and toward the termination of the nephritis tnc \_onH m. 
™tuut of Se may or may not be reduced below tbe water intake 
of die animal. This has very largely depended upon Mlictlier oi 
not the animals retained the water. _ 

In this, as ill other groups of animals, the 
Other than the output of urine arc expressions of the ^ 

chances in the kidneys within an liour of the animals death. 1 he 
severity of the changes in the convoluted tubule c]nthclium in 
animals with this t:^Tie of response, in wliieh tlierc was no attem])t 


structures after the commencement a., .a,. j-., - 

capillaries distended with blood, and the capillary cndotlieliuiu lias 
appeared prominent with deeply staining nuclei. 1 hrombosis of 
the vessels has not occurred, and only in the late stages of the jiroeess 
have exudates of any type been observed in the subca])sular sjiaces. 
There has been no hyperplasia of the capsular ci>ithclium and no 
evidence of glomerular or periglomcrular connective-tissue forma- 
tion. The epithelium of the convoluted tubules has shown the 
selective action of uranium by develo35ing an edema and necrosis, 
which varies in degree with the duration of the injury. It has 
been impossible for me to say that only definite segments of this 
tubule Avere involved in the injury. On the contrary, I believe that 
other tubules participate to some extent in the uranium reaction. 
This is slight as contrasted with the proximal convoluted tulnilc 
injury, and may be due to factors other than the direct action of this 
nephrotoxic substance. The cells of the descending limb of Hcnle’s 
loop rarely if ever show evidence of injury. In 4 of the animals in 
this group obtained for autopsy between the fourth and tentli day 
of the nephritis occasional mitotic and premitotic figures were found 
in the degenerating material of the convoluted tubules. These 
changes, indicative of an attempt at repair wliich failed, were not 
observed in animals after the tenth day of the injury. 

The functional expression of these lesions consists in the animal 
becoming polyuric with an albuminous urine containing granular 
casts. If the intake of water could be maintained the dogs persisted 
or as long as fourteen days in a polyuric state, the formation of 
urine equalling or exceeding the water intake. In those animals 

retained there wiis a reduction in urine forma- 
tion below the water con.sumption wliich was not associated wHh 
stiuctimil degenerative changes in the glomeruli. Associated witii 
these changes in the volume output of urine there dcA'cIopcd a defi- 
nite relationship between the severity of the injury to the epithel um 
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of the convoluted tubules and the elimination of phenolsulphone- 
phthalein and the decrease in the reserve alkali of the blood. Soon 
after the commencement of this evidence of renal failure there occurs 
a progressive retention of urea nitrogen, nonprotein nitrogen and 
creatinin. No member of this group of animals showed any definite 
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evidence of tubular epithelial repair and in none was there any 
attempt at a restoration of renal function. (Charts I and II.) 

A second group of animals of the series, but younger, between 
one and two years of age, were also given an acute nephritis by one 
subcutaneous injection of 4 mg. of uranium nitrate per kilogram and 
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.tseauently studied “ 

Fifteen of these dogs A to“he Mneys that they returned 

to effect such changes KP^s aroup it became necessary not only 

to a functional Bormal. In g P,.,. +0 study in correlation 

to study the acute changes, but, m addition, to stuay 



with the processes of repair the functional value of these organs 
which finally resulted in their return to a state of normal renal 
function. From the commencement of the acute injury until such 
a normal response had been obtained the experiments were termi- 
nated at suitable periods to trace the transition from one of depressed 
function to one of normal function. In this group it furthermore 
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hecaiue necessary to know that in the kidney of a given animal 
there had existed a certain type of acute degenerative reaction asso- 
ciated with diminished renal function, and that in the kidney of this 
specific animal changes of repair had resulted in a return to normal 
function. For this purpose, in 8 of the animals before there was any 
functional evidence of recuperation after the kidney had been pro- 
tected by a glucose solution^^ against the toxic action of the anes- 
thetic, the dogs were anesthetized by morphin ether and a wedge- 
shaped piece of tissue removed from the upper pole of the left 
kidneJ^ The animals recovered and finally returned to a functional 
normal. After such a state had developed the experiments were 
terminated and the kidneys studied in relation to the functional 
recuperation. 

The renal changes in this group of dogs during the stage of acute 
nephritis are similar in location, though less severe than those 
previously described for the first group of animals in ivhich no 
improvement in function was noted. The glomerular vessels were 
distended with blood. The capillary endothelium appeared promi- 
nent, with deeply staining nuclei. There were no subcapsular 
exudates. The convoluted tubule epithelium was edematous and 
showed early changes of necrosis. There was no evidence of 
regeneration. The cells of the descending limb of Henle’s loop 
appeared normal. At this stage of the renal injury the animal of 
this experiment was forming 537 cc. of urine, which contained 
0.5 gm. of albumin, numerous granular casts and a few hyalin casts. 
The elimination of phenolsulphonephthalein had been reduced to 
5 per cent and the reserve alkali to 7.8. There was a retention of 
blood urea of 70 mg., nonprotein nitrogen 120 mg. and creatinin 
4.75 mg. 

The rapidity with which a functional recuperation takes place in 
these animals showed a marked degree of variation. The earliest 
return to a state of complete functional normal was on the nine- 
teenth day following the commencement of the nephritis. The 
latest return to such a state was five months and twenty-two days 
from the date of the initial injury. With such a diflterence in 
animals in the time necessary for the development of a functional 
recovery there must have occurred in the same series of animals a 
variation in the severity of the acute injury, the development of a 
different type of renal repair, or both factors may have operated 
in the same animal. The histologic studies of the kidneys in ani- 
mals which recovered show that in both the rapid and slow tjqies 
of recovery the acute injury is characterized by but slight structural 
changes in the glomeruli. The degree of epithelial injury shows a 
variation and the dominant type of epithelial repair is entirely 
different in the animals which have varied so much in the length 
of time necessary’’ to effect a return to normal function. In those 
animals in which a rapid resumption of renal function took place 
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ilic convoluted tubule cells were not lost. Following an injur^' 
Its with edema and moderntely severe 
tion oi these cells took place from preexisting cells. In » 

which there is a delayed period for functional recoveiy t he qnt el al 
replacement takes place to a minor degree by the pioccss 3 ust 
d^cribed while the dominant type of repair is by an entNel:^ 

•n/T . J.1. ^ 


becoming lined by a flattened, apparently less spec aii/.cu ecu 
prominent and deeply staining nuclei. Tlie tubular lining may J 
a syncytial-like appearance with imperfect cell difiercntiation. 

On the twenty-fourth day of the nephritis in the^ animal under 
consideration there was an output of 400 cc. of urine which was 
free from albumin but which contained finely granular and hyalin 
casts. The elimination of phenolsulphonephthalein liad increased 
from 5 to 45 per cent and the reserve alkali of the blood had increased 
from 7.8 to 8.1. The retention of blood urea was reduced from 70 
to 15 mg., nonprotein nitrogen from 120 to 30 mg. and creatinin 
from 4.75 to 1.5 mg. With biit slight variation from the normal, 
this type of response continued into the fifth montli, when the 
animal became fimctionally normal. At the termination of the 
experiment the histologic study showed the glomeruli varying much 
in size and structure. Many of these units showed a connectii'e- 
tissue obliteration of the loops, while other capillaries contained 
blood. The capsules showed a thickening which was variable and 
frequently the capillary tufts were in areas adherent to the capsule. 
The glomerular damage was not uniform. 

The epithelium of the convoluted tubules showed two entirely 
different types of repair. The first type is characterized by the 
formation through regeneration from less severely injured con- 
voluted tubule cells of an epithelial replacement very similar to 
cells normal for this part of the tubule. The second and more usual 
type of repair was by an entirely different type of flattened cell 
atypical for this location in the tubule. 

The animals in this series were young dogs between one and two 
years of age which developed, as did the older animals a severe 
acute nephritis from uranium. The fact that such a condition 
existed was not only established by a functional comparison of the 
two groups, but by the removal from the kidney in certain of the 
animals of the latter group before any evidence of functional 
recuperation had commenced of tissue which served as a histologic 
control for a specific animal of the group. The changes in siffh 
consisted in an acute epithelial degeneration of the 
cells of the proximal convoluted tubules and with but onlv slia-ht 
evidence of structural iniury to the fflompmU T 0+.^ * ^ ^ 

of nephritis the epithelial regeneration of two entirely yLrenUxmS 

developed >n the mjured tpbute. The glomeJiTtWrtLo 
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showed evidence of a preexisting injury by the formation of con- 
nective tissue with the obliteration of capillary loops and thickening 
of the capsules. Connective tissue was formed in the periglomerular 
and intertubular areas. 

The functional response shown by these animals during the acute 
nephritis and during the changes of repair with the establishment 
of a state of normal renal function are as follows: The animals 
became polyuric with an albuminous urine containing casts. There 
was a rapid reduction in the elimination of phenolsulphonephthalein, 
a decrease in the reserve alkali of the blood, a retention of urea, 
nonprotein nitrogen and creatinin. This response is similar up to 
a certain stage with the response obtained from the first group of 
animals which failed to recuperate. In the second series of animals 
changes of repair developed which enabled the dogs finally to return 
to a functional normal. The time limit for this process varied, but 
the character of the reaction was the same. This return to the 
normal was associated in all of the animals with a regeneration of 
convoluted tubule epithelium of two types. The dominant cyto- 
logic t^ipe regenerated in the different animals varied. At the same 
time that such processes of repair occurred in the tubules there 
developed fibrous-tissue changes of an obliterative character in the 
glomeruli which were not uniform in severity or distribution. The 
functional expression of such types of repair have consisted in a 
decrease in urine formation to or toward the animal’s normal daily 
output, a decrease and final absence of albumin from the urine and 
with a change in the character of the casts from a granular to a 
hyalin type. In a certain number of the animals the casts dis- 
appeared. Associated with these changes in the urine there was 
a gradual increase in the elimination of phenolsulphonephthalein, 
a decrease in the depletion of the reserve alkali to the normal and a 
decrease in retention of urea nitrogen, nonprotein nitrogen and 
creatinin until these values reached the normal. (Charts III and IV.) 

A final series of young dogs which were given 4 mg. of uranium 
nitrate per kilogram, after developing an acute nephritis, failed to 
effect a functional restoration, but were left with such histologic 
changes in the Iddneys and such evidence of renal dysfunction that 
they could be classed as animals with a clu’onic nephritis. In this 
group of 38 dogs fimctional studies were made in connection with 
the histologic studies of the kidneys from a period of tvm days 
following the commencement of the nephritis, through the period 
of repair and for five years and four months into the stage of func- 
tional stabilization which may be looked upon as the animals’ 
pathologic normal or clxronic nephritic state. Both the functional 
and anatomic changes during the stages of acute nephritis and of 
repair resembled those of the second group of animals with the 
exception that the animals in the former group were able to establish 
a complete restoration of function while this last group of animals 
were unable to effect such a return to the normal. Eight dogs of 
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this group showing quantitatively the same type of response as 
other members of the group in tlie acute stage of the injury were 
anesthetized by morphin ether and renal tissue removed from tlie 
upper pole of the left kidney to serve as a control for the acute stage 
of the injiny and for the subsequent stages of repair. Ihe study 
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TJie study of the following animal is characteristic for the mem- 
bers of the group. On the sixth day of the acute nephritis the dog 
was polyuric, with an output of 1200 cc. of urine, which contained 
2 gm. of albumin per liter and numerous granular and hyalin casts. 
There was no elimination of phenolosulphonephthalein in a two- 
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hour period, the reserve alkali was reduced from the normal of 8.1 
to 7.8; there was a retention of 45 mg. of blood urea, 78 mg. of non- 
j)rotein nitrogen and 4.G mg. of creatinin. On the twenty-fifth day 
the amount of albumin had decreased but with little change in the 
number and character of the casts. There was a trace of phenol- 
sulphonephthalein eliminated in a two-hour period and an increase 
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in the vesetve alkali to 7.9, The evidence of 


SO 


the reserve aiKau tu . „ 

that the blood showed 100 mg, of urea nitrogen, 128 mg. o non 

orotein nitrogen and 6.1 mg. of creatmm. On the thirty-fifth da> 
of the experiment there was an output of oil cc. of urine which 
contained^ albumin, but a decrease in the niimbw* of granular casts 
and a relative increase m the hyalin tjTie. The elimination o 
phenolsulphonephthalein was 12 per cent, the alkali reserve of the 
blood had increased to 7.95, the retention of urea had decreased to 
33 mg., nonprotein nitrogen to 50 mg. and creatimn to 3.1 mg. 

From this period to the termination of the experiment, two years 
and three months from its conimencement, the functional responsc 
of the animal varied but little. At this time, v ith an intake o 
500 cc. of water, the dog was forming 811 cc. of urine, vliich con- 
tained albumin and hyalin casts. There was an elimination of U 
per cent of pheiioisulphonephthalein, a normal alkali reserve of the 
blood of 8.1, a retention of blood urea of 30 mg., of iionprotein 
nitrogen of 54 mg. and creatinin 2.4 mg. 

The chronic renal changes ivhich developed as a result of an 
attempt at repair which failed to reestablish a state of normal 
renal function are as follows: The kidneys u^ere small, V'itli an 
irregular surface and the capsule thickened and adherent. On 
section, the kidney showed a decided thinning of the cortex. Tlic 
histologic study showed a general glomerular fibrosis which varied 
in intensity in different glomeruli. All of these structures had 
participated in the reaction to some extent, hlany of the capillary 
loops had been obliterated by connective-tissue formation. In some 
of the glomeruli this process was complete with a later hyalinization 
of the fibrous tissue. In other units this obliteration had been 
partial with the remaining loops with thickened walls containing 
blood. The glomerular capsules flowed a connective-tissue thick- 
ening to which the fibrous capillaries were often adherent. Hj^per- 
plasia of the capsular epithelium was rarely observed, hlany of 
the tubules had disappeared, with a replacement of masses of fibrous 
tissue. The smaller arteries with thickened middle coats were 
numerically prominent. The convoluted tubule^ which remained 
were lined by two types of cells. The first type, in which degen- 
erative changes were still occurring, had in general the appearance 
of convoluted tubule epithelium. Such cells appeared normal or 
more usually they had a granular structure, stained imperfectly 
and m ma,ny instances the nuclei were hypochromatic or had 
disappeared Tins type of cell is likely one of the regenerated typt 

KgSaW 

The second and usual type of cell to be found in the convolutod 

ap^i' ^ ^ development of a chronic 

lephntis is a regenerated cell of an entirely different order Tlic 

ep.tl.eh«m .n the to™ ot a cytoplasmic lf,4 S Say or 
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not be differentiated into cells -with definite cell boundaries. They 
line the tubules with a low flattened type of epithelium with large, 
deeply-staining nuclei. They do not have the specialization in 
histologic structure characteristic of proximal convoluted tubule 
epithelium. The cell is atypical for this part of the tubule. (Charts 
V and VI.) 



t 
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In connection with the terminal pathology shown by these dogs 
as well as by the same animal and other animals of the group before 
the development of the terminal changes, it becomes desirable to 
review the sequence of the functional response shown by the dogs 
of the group. As early as the second day following the development 
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of an acute nephritis the animals became polyuric, with an albumin- 
ous urine containing granular casts. There was a marked reduction 
in the elimination of phenolsulphonephthalein, or it failed to appear 
in the urine in a two-hour period. The reserve alkali of the blood 
was reduced to as low as 7.8 and a retention occurred in blood urea, 
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changes mcreased to a period in thp ro ^ these functional 
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tlic amount of albumin and number of granular casts diminished, 
phcnolsul])honeplithalein reappeared in the urine or increased in 
its percentage elimination, tlic reserve alkali of the blood increased 
and the retention of urea, nonpi-otein nitrogen and creatinin dimin- 
ished. Such functional expressions of improvement were ana- 
tomically associated with epithelial regeneration in the proximal 
convoluted tubules and the commencement of structural changes of 
a chronic degenerative character in the glomeruli. During the 
months, and finally the years, following the commencement of such 
changes the urine output usually remained above the intake of 
water, and the amount of albumin and the number of finely granular 
and hyalin casts decreased. The amount of phenolsulphone- 
phthalein eliminated has increased to as much as 35 per cent, the 
reserve alkali of the blood returns to the normal and the degree 
of retention of urea, nonprotein nitrogen and creatinin, while 
diminishing, failed to return to the normal. Correlated with this 
improvement in renal function and the establishment of the respec- 
tive animals of their pathologic normal, there was a continuation 
of epithelial regeneration and replacement in the convoluted tubules 
of an atypical type of epithelium for this location and a regeneration 
of a normal type of cell which frequently gives evidence of degenera- 
tion. Associated with this type of repair to the tubules, which is 
interpreted as a cjdologic attempt at functional restoration,' there 
developed a continuation in the processes of glomerular destruction 
which had not been uniform in intensity but which in many of these 
bodies had resulted in complete fibrosis and subsequent connective- 
tissue hyalinization. 

This group of <iogs, xmlike the animals of the second group, 
failed to establish a functional normal. In tJiose animals of the 
second group, in which the recovery period was delayed, the same 
type of process developed in the kidney but differed from the process 
in the third group with a chronic nephritis in that regeneration of 
both types of epithelium was a more prominent feature of the repau' 
process and glomerular injury and obliterative changes in the smaller 
renal arteries was a less marked feature. The suggestion is offered 
that the reason for the imperfect epithelial regeneration and its 
maintenance in a state of functional effectiveness in the animals 
with a chronic nephritis is due to a final predominance of the injury 
to the glomeruli and smaller renal arteries. . 

As a result of these studies which have extended over a period 
of nearly six years, and which have been controlled in groups of 
animals and, furthermore, in the same animal by anatomic observa- 
tion in relation to function disturbance, it becomes extremely 
difficult not to ascribe certainly to the proximal convoluted tubules 
a secretory function from without in, rather than to ascribe to them 
only the function of secretion or absorption from within out of 
substances formed at the glomerulus and found in their tubular 
urine. 
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It will be recalled from an earlier part of 
certain number of animals after they had recovered 
nephritis so expended the processes of renal repaii as ^ \ j 

complete functional recovery. This recovery was associated viA 
early connective-tissue changes in the glomeruli and then capsules, 
in the periglomerular and intertubular spaces and were common 
for all of the animals which recovered. As these changes pro- 
gressed, the type of convoluted tubule repair which predominated 
m the animals showed a marked difference.^ In certain animals oi 
this series the convoluted tubules were repaired by the regeneration 
of an epithelium closely resembling that lyhich is normal for such 
tubules. In other animals, although this same type of lepaii 
developed, the dominant type of regeneration and in areas the 
only type found was of a flattened, much less specialized cell with 
prominent nuclei. Suzuki^® first made the observation that this 
type of cell w^as resistant to uranium. Somewhat later, and wdthout 
knowdedge of Suzuki’s work, a similar observation was made in my 
• laboratory, and, in addition, it was shown that such an epithelial 
lining of the convoluted tubules w'hich w^ere found in areas of repair 
in the kidney of dogs with a naturally acquired chronic nephritis 
were resistant to the general anesthetics as well as to uranium.'''® 
Gil and GiP'^ and Hunter,®® in much later observations studied the 
histogenesis of such epithelial replacements and their resistance to 
uranium. In order to obtain more information concerning the 
resistance of renal epithelium to uranium and with the hope of 
strengthening the observations previously made concerning the 
functional value of convoluted tubule epithelium the following 
experiments were undertaken : 

A group of 41 dogs (Group IV) were given an acute uranium 
nephritis by the subcutaneous injection of 2 mg. of uranium nitrate 
per kilogram and their functional response studied during the course 
of the acute renal injury and the period of repair. After these 
animals had returned to a functional normal a certain number w'ere 
anesthetized by morphin ether and a ivedge of renal tissue removed 
to check the then existing histologic changes with the functional 
return and to ascertain the type of epithelial repair which had been 
associated with the reestablishment of renal function. Such 
material also served as a control for subsequent changes developing 
m the kidneys of a given animal. This tissue has shown in different 
animals the two types of epithelial repair w^hich have been pre- 
vmusly d jcribed-either a predominant type resembling nomal 
convoluted tubule epithelium or the flattened type which is atypical 

established the^ype 

of tubular repair which predominated in the animals the animals 
were given a second subcutaneous injection of either 2 or 4 mg of 
uramum nitrate per kUogram. The functional respon” of these 
too groups of animals with a sunilar type of glomerular iniurv but 
with predominatiugly dissimilar types of epithelial repi/were 
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entirely different. Those animals which had effected an epithelial 
repair by the regeneration of renal epithelium closely resembling 
morphologically that of the normal proximal convoluted tubule 
reacted functionally in a manner similar to, though more intensely 
than they did from the initial injection of uranium. The urine 
contained as high as 7.2 gm. of albumin per liter. The elimination 
of phenolsulphonephthalein was rapidly reduced to a trace or fails 
to appear in the urine, the reserve alkali of the blood was brought 
to as low as 7.7 and there developed the usual marked retention 
of urea, nonprotein nitrogen and creatinin. A certain number of 
these animals failed to survive the second injection of uranium. 
They developed an air hunger with or without convulsions. The 
changes in the kidney were similar to or more severe than the 
acute injury obtained from the primary use of uranium. The 
glomerular changes were similar to those noted after the recupera- 
tion from the initial acute nephritis and, in addition, showed an 
acute engorgement of the patent capillaries with blood and rarely 
a subcapsular exudate. The changes of degeneration in the repaired 
or regenerated convoluted tubule cells consisted in edema, vacuola- 
tion and extensive necrosis. In cells which remained attached to 
the basement membrane evidence of an attempt at repair was 
noted in the occurrence of mitotic figures. The dogs of this series 
which recuperated from the first injection of uranium and as a 
part of the process of repair regenerated an epithelium, similar to 
convoluted tubule epithelium, show no resistance to a second 
intoxication by it. 

In the second group of animals the establishment of a functional 
normal was associated with a similar type of clironic injury to the 
glomeruli, as has been described for the first group, and by the 
i-egeneration in the proximal convoluted tubules of two entirely 
different tjqies of cells. The first type resembles cells whieh are 
usual for this portion of the tubule and which have been shown to 
have no resistance for uranium. The second type, whieh has been 
the predominant form of regeneration in this group of animals, is 
of the atypical, flattened type of cell. When a second subcutaneous 
injection of 2 or 4 mg. of uranium was given to an animal with this 
type of epithelial repair to the convoluted tubules the funetional 
response of the animal was entirely different from that of those 
of the first group. In this latter group there is a transitory increase 
in the formation of urine which has not contained over 1.3 gm. of 
albumin per liter with a small number of granular and hyalin casts. 
The elimination of phenolsulphonephthalein was but slightly 
reduced and the reduetion in the reserve alkali of the blood has 
either failed to occur or it was not reduced below 8. There was 
no appreciable increase in the retention of urea, nonprotein nitrogen 
and creatinin. Following such slight changes in renal funetion from 
the secondary injection of uranium, the animals returned to the 
state of renal functional response previously established from the 
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primary injection of uranium.^ The kidneys of such animals showed 
in the glomeruli an increase in the degree of fibrosis over that 
observed following the changes of repair secondary to the first acute 
nephritis from uranium. The convoluted tubules showed three 
types of changes. The majority of the tubules were lined by the 
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flattened atypical type of epithelium, which gives to such kidneys 
their resistance to uran um. In suclr areas there was 0 ^ 0 “™^ 

certsTn tlie second injection of uranium, which S 

certain of the dogs was given in tivice tlie original amnimt Tv 

flattened type of ceU. and, 1 “w^.riu1,i^rZch'C: 
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Avere no changes of repair but only evidence of epithelial degenera- 
tion. (Charts VII and VIII.) 

These final experiments lend emphasis to the functional value as 
secretory units of the proximal convoluted tubules. They, further- 
more, show the resistance of the kidney to a secondary nephrotoxic 
action from uranium to be dependent upon the ability of the kidney 
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to repair its ejjithelial injury by the formation of an atypical epithe- 
lium for the convoluted tubules and not by the regeneration of a 
.specialized cell closely resembling those which are normally found 
in these tubules. The .suggestion is made that this type of repair 
may in part constitute a defense mechanism for one element of renal 
structure against future injury. 
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The evidence presented in this lecture, which largely concerns 
itself with an analysis of the functional value in tenns of secretion 
of the epithelium of the proximal convoluted tubules, is lacking in 
absolute proof, for these structures have not been separated from 
other interrelated structures, and as such their functional values 
determined. For the higher animals this probably cannot be 
completely accomplished. In such animals the exact function of 
a particulate but intimately related structure can only be ascertained 
by finally gaining an understanding of such structures in terms of 
their functional evolution. When this type of research is welded 
together in a functional whole renal function will be understood 
in the higher animals just as similar studies of structural evolution 
have given us an understanding of its highest complexity in man. 
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In 1926, Barksdale^ investigating extracts of the seed of the water- 
melon (Cucurbita citrullus) isolated a physiologically active gluco- 
side-saponin which he named “cucurbocitrin.” The main effect 
of cucurbocitrin in normal dogs and man is that of lowering the 
arterial tension. Direct microscopic measm-ements on capillaries 
of the frog showed that their diameter was more than doubled after 
administration of the drug. Similarly studies with the Danzer- 
Hooker micro capillary tonometer in man revealed a lowering of the 
capillary pressure from an average of 16 mm. before to an average of 

9 mm. after the administration of this substance, thus strongly 
suggesting that reduction in the blood pressure is brought about by 
capillary dilatation. The possibility that the action of cucurbo- 
citrin is due to cardiac depression was ruled out by direct perfusion 
experiments with the frog’s heart. 

Cucurbocitrin is active when given by mouth a*nd its use is per- 
fectly safe. Twenty milligrams of it produces definite lowering of 
the blood pressure in normal individuals, and as much as 300 mg. 
have been given in a single dose without ill effects. The lethal dose 
for rabbits is 200 mg. per kilo of body weight. For details of the 
chemistry and pharmacology of cucurbocitrin the reader is referred 
to the original article of Barksdale.^ 

Clinically, cucurbocitrin was tried by Barksdale with success in 

10 cases of hypertension due to tuberculous nephritis, but his 
results with high blood pressui-e in several arteriosclerotic patients 
were unsatisfactory. Wilkinson^ reported the use of this drug in 68 
cases of ‘lij’pertensive cardiovascular disease” obtained in coopera- 
tion with some twenty physicians. In this series 56 out of the 68 
patients “showed a sufficient reduction in the arterial tension to be 
of clinical importance and the relief of symptoms was frequently out 
of proportion to the drop in pressure.” The author feels that 
cucurbocitrin is more efficacious in hjqjertension associated with the 
menopause, senility and obesity. 

With this information at hand it seemed worth while to subject to 
cucurbocitrin therapy a thoroughly studied and well-controlled 
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prouD of clinical patients with h:^T)ertension, m an attempt to 
determine, if possible, the type or types of hypertension responding 
favorably to this treatment. Our second aim in undertaking this 
work was a comparison of the results obtained by cucurboci rmMi 

those achieved with liver-extract therapy. 

The present study was made possible through the courtesy ot Dr. 
1. S. Barksdale and the Table Rock Laboratories of Greenville, 
South Carolina, by whom tlie drug was supplied. , , ■ ^ . 

Selection and Examination of Patients. We realized the obstacles 
encountered in any experiment involving deductions frorn a thera- 
peutic procedure and the particular difficulties involved in dealing 
with hypertension. For this reason, the work was carried out as 
much as possible in the out-patient department where the patients’ 
habits and environment could be left undisturbed, thus eliminating 
the most important factor of uncertainty which enters into the 
appraisal of results obtained in the treatment of hypertension in 
hospitalized individuals. In all but four cases, the treatment was 
carried out entirely in the Clinic. Moreover, two of the three hospi- 
tal cases in which reduction of blood pressure was produced were 
followed later in the out-patient department. In the hospitalized 
patients, cucurbocitrin therapy was started only after tlie blood 
pressure had become stabilized in the new environment, the patients 
spending from seven to thirty-three days in bed before the beginning 
of treatment. 

N,o selection of cases for cucurbocitrin medication was attempted, 
but a number of patients whose hypertension had failed to yield to 
liver-extract therapy were put on cucurbocitrin. 

In every case, a complete history urns taken and a general physical 
examination done with special attention to features indicative of 
involvement of the kidneys, heart and bloodvessels. The laboratory 
investigation included a complete analysis of urine, the phenolsul- 
phonephthalein test, the Mosenthal test, and the blood Wassermann 
test. _ All reported cases had a negative Wassermann reaction. In 
addition, blood-urea and nonprotein-nitrogen determinations were 
done in 23 cases, but later discontinued when a preliminary analysis 
disclosed that they had no bearing on the success or failure of cucur- 
bocitrin therapy. Teleroentgenograms of the heart and electro- 
cardiograms were taken, as indicated. 

The majority of patients before receiving cucurbocitrin had gone 
tlirough a period of treatment by dietetic measures (especially with- 
drawal of salt), and sedatives (mostly liuninal) without much suc- 
Without saying that no other treatment having any 
possible influence on blood pressure was given to the reported cases 
during the period of cucurbocitrin administration 

bS Observation and Treatment with Cucurbocitrin 

Blood-pressure measurements were carried out in the mornine wit h 
the same sphygmomanometer appUed to the right arm of paSt 
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wlio Jiad rested in the prone position for ten to fifteen minutes. 
The auscultatory method was used. 

In determining the a^^erage blood pressure before treatment, at 
least several measurements were taken on different days and in the 
majority of cases the patients had been under observation for several 
months and often j^ears prior to receiving cucurbocitrin. The aver- 
age blood pressure following treatment was recorded for the entire 
period if the latter was less than one month and for the last month if 
it extended over several months, even if intermediate months 
showed a lower average. 



Chart I. — Chart showing immediate effects of cucurbocitrin on the systolic and 
diastolic blood pressure. The broken line indicates the effects of 100 mg. and the 
unbroken line those of 150 mg. of cucurbocitrin. Arrows indicate when cucurbocitrin 
was given by mouth. 


In the case of patients who had received liver extract before 
cucurbocitrin, the latter was credited with reduction of hypertension 
only in comparison with the average blood-pressure level while re- 
ceiving liver-extract injections unless at least three months had 
elapsed since the last injection, a period which, as experience has 
shown, is sufficient to exhaust the effect of liver extract in a great 
majority of even the most favorable cases. 

Cucurbocitrin was given by mouth in capsules containing 50 mg. 
of the glucoside. After some preliminary experimentation an 
optimum dosage of one capsule three times a day was arrived at and 
used in most cases. To several patients fOO mg. and to one patient 
150 mg. of the drug was prescribed three times a da^'. After two 
weeks of treatment it usually became apparent whether continua- 
tion of medication was indicated. 
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Results oi Cuourbooitrin Therapy. I. Hmediole T'o'- 

sinde oval dose of cucurbocitrin there is usually m hyper- 
tension case! a fall of the systolic and diastolic 
flhout fifteen minutes after the administration of the drug, ihc 
dt“i oSnction of blood pressure is more or 
to the dose in the same patient, as can be seen from Charts I and li. 
The same is true in regard to the duration of the lowering of arterial 
SirMow™ g a single dose. It is of interest that patients often 
spontaneously reported diminution of symptoms even after one dose 

of the drug. 



. Chart II. — Chart showing immediate effects of cucurbocitrin on the systolic and 
diastolic blood pressure of another patient. The irregularly broken line shows blood 
pressure curves after 50 mg., the regularly broken line after 100 mg., and the unbroken 
line after 150 mg. of cucurbocitrin orally. Arrows indicate when cucurbocitrin was 
given. A, patient had lunch. 

II. Results of Prolonged Cucurbocitrin Administration. In favor- 
able cases, prolonged administration of cucurbocitrin brings about 
lasting reduction of hypertension which almost invariably is accom- 
panied by symptomatic improvement of the patient. In Chart III 
are given blood-pressure curves from two cases of hypertension in 
which the latter was markedly reduced in the course of cucurbocitrin 
therapy. Altogether 40 cases of hypertension were given cucurbo- 
citrin and the important clinical findings in each case summarized 
in Table I. Twenty-one of the 40 patients received injections of liver 
extract, 14 before and 7 after a period of cucurbocitrin administra- 
tion and a comparison of the action of these two therapeutic remedies 
Will be made at the end of this report. The average time of treat- 
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ment with cucurbocitrin for 35 cases who responded by reduction of 
hypertension or improvement. of symptoms, or both, was one hun- 
dred days. The average dmation of cucurbocitrin therapy in 5 
patients who failed to respond to treatment was thirty-eight daj^s. 

Loxccring of [the Axergge Systolic Blood Pressure. Lowering by 
10 mm. or more took place in 29 out of 40 cases, or in 73 per cent of 
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all cases The average lowering- of systolic pressure m all cases who 
Sponded in this way was 22 mm. Since tire majority of patients 
who received liver extract first were taken oft hver-extract m]ections 
and put on cucui’bocitrin because they did not respond satisfactorily 
to the former method of treatment, a certain adverse selection of 
intractable cases crept in. It is, therefore, of interest that the 
average reduction of the systolic blood pressure of the unselected 
group in which patients received cucm’bocitrin first \vas 2J nim. 
Reduction of the diastolic pressure was usually in proportion to that 
of the systolic and the average for all cases amounted to 15 inm. 

The greatest total fall in blood pressure in any one case rvas 
81/43 mm. (from 211/123 to 130/80). The most marked reduction 
of blood pressm’e produced in a short period of time was 35/25 mm. 
in the first and in addition 35/7 mm. in the second w^eek of cucurbo- 
citrin administration in Case 26. 

Symptomatic Relief. This was reported in 32 out of 39 cases with 
symptoms referable to hypertension or in 82 per cent of all cases. 
Of these cases 3 (or 9 per cent) reported complete relief of their symp- 
toms; 18 (or 56 per cent) were markedly impror^ed; and 11 (or 34 
per cent) were partially relieved. 

The symptoms given by patients in order of their incidence and 
those that were completely or markedly improved are given in 
Table II. The most frequent symptoms were: headaches, dyspnea, 
dizziness,'3 palpitation, edema, tinnitus and visual disturbances. 
The complaints relieved in the largest per cent of their occurrence 
were: precordial pain, insomnia, dyspnea, palpitation, nervousness 
and headaches. 

Partially relieved symptoms rrere omitted from this Table owing 
to a desire to exclude any possible psychic effects of the treatment. 

Discussion. A reduction in blood pressure of 10 mm. or more was 
accompanied by symptomatic improvement in all but three cases 
and every patient whose blood pressure was reduced by 40 mm. or 
more was completely or markedly relieved of symptoms. On the 
other hand, even marked subjective improvement was at times 
reported without a corresponding lowering of hypertension. 

Therefore, as in our preceding paper on the use of liver extract in 
the treatment of hypertension, it was found expedient to analyze 
separately the possible factors making for reduction in blood pres- 
sure and for symptomatic relief. In this manner, our successes and 
failures m these two respects are analyzed below from the standpoint 
01 age, sex, degree and duration of hypertension, body weight, renal 
damage, cardiovascular changes, and the menopause in the female. 
A minimum reduction in the systolic pressure of 10 mm. and partial 
relief of sj^ptoms were adopted as criteria of success in the following 
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j Marked 

72 

Luminal 
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H.T 

0 

1 
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i 0 

55 
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28 
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j 
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I “ 
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GO 
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74 
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1 

i 0 

1 

1 
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70 

N.P.N. 

44.4 

Mod. 
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51 

Low salt, low protein, 
luminal, Ki 

2 weeks without drug B. P. 260/130. 
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217 
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Mod. 
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70 
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8— I Menopause ; Headaches, palpitation, dys- 
I 4 yrs. ago i pnea 

15— ; I Dizziness, unsteady gait 

2— I hfenopausal i Headaches, dizziness, insomnia 
I symptoms, I 
! hot flushes ' 

12+ Menopause | Dyspnea; occasional cardiac 
20 jTs. ago i pain, pain in eyes 

Headaches, dyspnea 


6} yrs. 

7 mos. 

8 JTS. 

5 JTS. 

21 mos. 


13— Menopause, 

I 8 yrs. ago 


5 yrs. 1 7- 


2 tnos. 2— 


Headaches, d.vspnea, palpita- 
tion, dizziness, insomnia, tin- 
nitus, parasthesias of extrem- 
ities 

Nervousness, fullness in head 


1 mo. 

2 JTS. 

6 JTS. 
8 JTS. 


25— CTA regular. Severe headaches, dizziness, 
1 I tinnitus 

15+ Menopause, Palpitation, dyspnea, tinnitus, 
10 JTS. ago I nervousness 


Slight enlargement; sounds indis- 
tinct 


Slight cardiac enlargement; loud 
A2: sj’stolio murmur at apex 
Slight cardiac enlargement; loud 
diastolic murmur at base 
Loud A2, ankle edema 


Slight enlargement, systolic mur- 
mur at apex, ankle edema 
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Slight enlargement: loud A2 
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Enlargement to left, extrasystole; 
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Systolic murmur at apex; Ecg. 
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Slight enlargement, loud A2, sys- 
toh'c murmur at apex 
Slight enlargement, systoh'o mur- 
mur at apex; Ecg. shows myocar- 
dial damage 

Loud A2, systolic murmur at apex, 
ankle edema 


Moderate enlargement, loud A2, 
systolic murmur at apex, extra- 
systoles, ankle edema; Ecg. myo- 
cardia damage 
Loud A2 

Marked enlargement 


Moderate enlargement, loud A2, 
sjatolie murmur at apex, ankle 
Memo, Ecg. shows mj'ocardial 
damage 


Average reduction 

witti curtirlKicitrin. 


IN A GROUP OF 40 HYPERTENSION {Continued). 
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72 
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0 

0 

0 

0 
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Luminal 

1 week without drug, no relapse. 
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Low salt, low protein; 
limited fluitfa, lumi- 
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TABLE II. — SYMl’TOMS ASSOCIATED WITH inTERTENSION IN OUR 
SERIES AND THOSE COMPLETELY OR MARKEDLY RELIE^■ ED 
BY CUCURBOCITRIN THERAPY". 





No. of 



No. of ■ 


cases 

Per cent 

Symptoms. 

cases. 

Per cent. 

improved. 

improved. 

Headaches 

... 31 

80 

17 

55 

Dyspnea 

. . . 21 

55 

13 

62 

Dizziness 

. . . 16 

41 

7 

44 

Palpitation .... 

. . . 14 

38 

8 

57 

Edema of legs .... 

. . . 9 

24 

4 

44 

Tinnitus 

. . . 9 

24 

4 

44 

YYsual disturbances . 

. . . 9 

24 

4 

44 

Fatigue 

... 8 

20 

4 

50 

Nervousness .... 

. . . 7 

19 

4 

57 

Impairment of memory . 

. . . 6 

16 

1 

17 

Precordial pain 

... 5 

13 

4 

80 

Numbness of extremities 

. . . 5 

13 

1 

20 

Unsteadiness of gait . 

. . 4 

10 

1 

25 

Insomnia 

. . . 3 

8 

2 

67 

Epistaxis 

. . . 3 

8 

1 

33 

Speech disturbances . 

. . . 3 

8 



Mental depression 

... 1 

3 




The systematized data are presented in the accompanying tables 
Y'hich are largely self-explanatory. 

Age. This according to Table III, seems to play some role in 
determining the success of cucurbocitrin in lowering high blood 
pressure, the successful cases being on the average six years younger 
than the unsuccessful ones. Also, the average age of patients who 
failed to get symptomatic relief is five and a half years higher than 
that of the group composed of cases who did. 

Sex. Sex, on the contrary, had no appreciable influence on the 
outcome of treatment either as to reduction of hypertension or 
symptomatic benefits. 

IVie Degree of Hypertension. This proved to.be of no great con- 
sequence so far as the results of cucurbocitrin therapy are concerned. 

The Duration of Hypertension. As calculated from the time of 
detection by instrumental means this appears to have a definite 
prognostic significance in regard to the symptomatic results of 
cucurbocitrin therapy. From tlie same table we see that patients 
who failed to obtain improvement of their s,^nn 2 )toms were known to 
have had hypertension on the average almost twice as long as the 
successful cases. This does not hold true when applied to the 
prospects of blood pressure reduction. 

Influence of Body Weight on the (hdconie of Treatment. The 
patients were weighed with their clothes on and their “normal” 
(not ideal) weight calculated on the basis of sex, height (with shoes), 
and age, according to tables based on data obtained from the 
examination of 358,323 American men and women. ^ As can be 
seen from Table III, the difference in the average weight of the 
four groups is insignificant, especially in view of the fact that 
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insurance experts allow 20 per cent above or below as a safe varia- 
tion from the supposedly healthy average normal weight. Appioach- 
ing the question of body weight from another angle by segregation of 
all patients who are 20 per cent or more overweight, we again tailed 
to see any influence of body weight on tractabflity of h^ertension. 

Ikarinq of Kidney Inwhemeni on Results of Treatment. Only six 
patients in this series were free of demonstrable kidney damage and 
these six did not respond in a uniform way to cucurbocitrm admin- 
istration. The outcome of the various kidney tests is correlated 

in Table IV with the clinical results.^ 

Urinary Findinys. A negative urine analysis was found twice as 
often in patients who responded by lowering of their blood pressure 
than in those whose blood-pressure remained unchanged. On the 
other hand, the percentage of negative urinary findings ivas practi- 
cally the same in the group of patients showing symptomatic relief 
as well as in the unrelieved group. Of the individual abnormal 
constituents of the urine, albumin was found more frequently in 
patients whose blood pressure remained unchanged, and also some- 
what more often in patients ivho reported symptomatic improve- 
ment. On the other hand, casts were found with equal frequency 
in all groups. 

Phenokidphojieyhthalein Excretion Test. The success of cucur- 
bocitrin therapy in hypertension is apparently not influenced by the 
power of the kidneys to excrete dyes, as shown by the average 
phthalein excretion values. 

Blood-urea Nitrogen and Total Nonproiein-nitrogen Determinations. 
Blood chemistry investigations were carried out in 17 of the earlier 
cases, but later were discontinued after an analysis of the results 
showed these had no bearing on the success or failure of cucm'bo- 
citrin therapy. 

Mosenthal Test. More negative Mosenthal tests were found 
among the patients whose blood pressure was reduced b 5 ’^ ciicurbo- 
citrin. Fixation of specific gravity was found somewhat more 
frequently among the two failure groups. On the other hand, 
nocturnal polyuria occurred more often among patients who claimed 
relief from cucurbocitrin medication. However, in no two groups 
were the differences in the results of the Mosenthal test of sufficient 
magnitude to permit us to draw any definite conclusions in regard 
to the possible bearing of vascular nephritis on the success of 
cucurbocitrin treatment. 

Residts of Treatment in the Light of Cardiovascular Damage. 
Quantitative appraisal of organic disease of the heart and blood- 
jsselsis so difficult that only a rough distinction between "marked” 
and moderate involvement of either is attempted below. 

Larduic homage. Data on which the degree of cardiac invnlvp 
judged ave given in Table I. ftoL a iL^tge 
of the amoinit of cardiac mvplvement in the four groups t Table V, 
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it appears that the degree of involvement of the heart when pres- 
ent Tas no bearing on the success of cucurbocitrin therapy. On 
the other hand, the absence of cardiac disease is a favorable factor 
inasmuch as only one patient without demonstrable ^^^^olvement 
of the heart failed to obtain lowering of the blood pressure and the 
symptomatic success of the treatment was universal m all such cases. 

Arteriosclerosis. Hardening of the arteries was determined^ by 
palpation of accessible arteries, by ophthalmoscopic examin^ion, 
and by roentgenologic evidence of calcification of the aorta, hrom 
Table V it appears that arteriosclerosis has no consistent influence 
on the outcome of cucurbocitrin therapy when present but that 
just as in the case of cardiac damage its absence makes for a favorable 
prognosis. In both groups only one patient without thickening of 
the arteries failed to respond to treatment. 

Significance of the Menopause in Females in Relation to Success of 
Cucurbocitrin Therapy. Fortunately, over two-thirds of the 
patients in this series are females and the success and failure of 
treatment in these were analyzed from the standpoint of onset of 
hypertension before or after the menopause and also in relation to the 
menstrual status at the time of treatment. By a casual examination 
of Table VI one gains the impression that patients with hj’per- 
tension’and regular catamenia respond somewhat better to cuciirbo- 
citrin therapy both so far as lowering of the blood pressure and 
symptomatic relief are concerned. And also that high blood pressure 
yields more readily in patients in whom the onset of hypertension 
preceded that of the menopause. However, by a more careful 
analysis of other possible factors which are known to influence the 
response of patients to this treatment we find that age and duration 
of hypertension prior to treatment can readily account for all noted 
differences. For instance, the average age of patients in the group 
where hypertension preceded the menopause is 43.7 years while the^ 
age of the group in which menopause came on before hypertension 
is 56.8 years; Similarly the average duration of hypertension in 
the group with regular catamenia is 2.9 years, while in the group 
with menopausal symptoms it is 5.7 years, and in the group past 
their menopause it is five years. 

Dosage o/ Cucurbocitrin and Success of Treatment. As previously 
mentioned, the standard dose of cucurbocitrin was 50 mg. three times 
a day._ In view of the fact that the immediate fall in blood pressure 
following a smgledose of the drug was in proportion to the size of the 

hlnnrl several patients after their systolic 

lood pressure had been decreased with ordinary doses by 10 to 41 

mm. for some tune. Among 7 patients who received 100 mg three 
times a day the blood pressure remamed unchanged in 5 and in 2 
instances it came down further by 10 and 26 mm respectively with 
out appreciable further symptomatic improvement. In 1 of the 5 
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patients the dose was later increased to 150 mg. three times a day 
without any change in blood pressui-e or subjective feeling. It is of 
interest to note here that this was the same patient whose systolic 
^ssure rwed an immediate fall of 16 mm. after 50mg.ofcucurbo- 
citrin and one of 26 mm. after 100 mg. of it. The explanation of the 
failure of larger doses of cucurbocitnn in most instances to decrease 
blood pressure below a certain level achieved by smaller doses ot tne 
drug probably lies in a certain individual minimum of pressure neces- 
sary for proper function. Below this level nothing short of shock will 
reduce the blood pressure for any length of time. Herein seems to 
lie one of the chief limitations and at the same time a most important 
safeguard of symptomatic treatment of hypertension. 

Uniowanl Effects of Cmurhodirin Thcrainj and the Question^ of 
. Tolerance. No undesirable effects of cucurbocitrin administration 
from excessive lowering of the blood pressure or toxic action of the 
drug were observed in any of the treated patients. In successful 
cases the same dose of cucurbocitrin was as effective after continuous 
administration over a period of several months as at the beginning 
of treatment. 

Duration of the Effects of Prolonged Cucurhodtrin Administration. 
In twenty successful cases cucurbocitrin therapy was discontinued 
and the patients observed at weekly intervals for rise of blood 
pressure and return of symptoms. In 12 cases the effects of treat- 
ment were known to persist from a week’s to a month’s tiine. In 7 
cases the benefits of treatment lasted from one to three months, and 
one patient retained a normal blood pressure and was symptomless 
for five months. 

It is noteworthy that hypertension returned before the appear- 
ance of subjective symptoms in. 10 cases, whereas the reverse was 
observed only in 2 patients. An investigation of clinical data 
having a possible bearing on the dm*ation of the beneficial action of 
cucurbocitrin brought out the fact that all cases in which hyper- 
tension was held in check for one month or more after discontinua- 
tion of medication were in women. On the other hand, the group in 
which the blood pressure began to rise during the first month* 
included about an equal number of males and females. Parallel 
with this goes the observation that in 63 per cent of women who 
responded for longer periods of time the onset of the menopause 
preceded that of hypertension. On the contrary, in th ose who bene- 
hted only for periods up to one month hypertension preceded the 
n anddn the remaining 17 per cent the dis- 

coA eij of high blood pressure by instrumental means coincided with 
the first menopausa symptoms, but probably in reality was present 
earlier. These findings, if confirmed by fnrther observafionsfSd 

luL'JrTOmJr >>' longer 



486 


ALTHAUSEN, KERB: 


mean that more lasting benefits can be obtained by ciicurbocitrin in 
cases of hypertension, the onset of which occurred after the meno- 
pause. 

Other differences noted between these two groups of patients were 
that 'phthalein excretion was somewhat higher and cases free from 
arteriosclerosis were four times as numerous in the group which 
derived more lasting results from treatment Avith cucurbocitrin. 
How great a part in the response of this group can be ascribed to 
these featiues, versus the onset of hypertension in relation to the 
menopause, is difficult to say. 

Value of Cucurbocitrin Therapy. Cucurbocitrin is a valuable drug 
in the sj^mptomatic treatment of hypertension because it produces 
lowering of high blood pressure and gives subjective relief in a large 
proportion of cases. The desirability of removing, or at least 
diminishing, the extra load carried by the heart in hypertension is 
obvious. In addition, secondary vascular-renal degenerative changes 
may be preA’ented or their progress slowed down. Symptomatic 
improvement of many patients under cucurbocitrin therapy was so 
marked that usefulness and enjoyment of life were restored to those 
who were practical invalids. 

The simplicity of administration and absence of any undesirable 
effects are additional advantages of this drug. 

Results of Cucurbocitrin Therapy Compared to Those of Liver- 
extract Injections. A complete report of results obtained with liver 
extract in the treatment of hypertension having appeared else- 
where,^ we shall limit ourselves here to a brief comparison of the 
results obtained with these Hvo preparations. From Table VII, in 
which all cases in both series are compared, it appears that reduction 
of high blood pressure follows cucurbocitrin therapy in a slightly 
higher percentage of cases, but that the average lowering of the 
blood pressure is someAvhat greater after liver-extract medication. 
Symptomatic relief is also obtained slightly more often with cucur- 
bocitrin, while “complete” and “marked” relief of symptoms folloAVS 
with equal frequency the administration of both drugs. As regards 
the duration of improvement after either therapy is discontinued, the 
beneficial results of liver-extract injection appear to last somewhat 
longer than those of cucurbocitrin medication. 

Turning to an appraisal of the two substances in the 21 cases in 
which they were used consecutively, we see that cucurbocitrin held 
the ground gained by liver-extract therapy in all but 2 cases and liver- 
extraet administration after cucurbocitrin accomplished the same in 
all cases except one. In addition out of 14 cases which were treated 
Avith liver extract first cucurbocitrin produced an additional loAA’^ering 
of the blood pressure between 15 and 23 mm. in 7 cases. Sympto- 
matic relief OA'er that produced by Ih'er extract was obserA’^ed from 
cucurbocitrin in 4 cases. On the other hand, liA’-er extract Avhen 
giA'en to 7 patients who preAuously receiA^ed cucurbocitrin brought 
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about additional lowering of the systolic pressure of 17 mm. in one 
case only. Greater symptomatic relief while on liver extract vas 
reported by two and less by one patient m this poup of 7 cases. 

No direct comparison between the action of the two drugs m these 
groups can be made, because the group which received livp extract 
first comprises a greater proportion of failure cases with this metliod 
(64 per cent as against 43 per cent of initial failures with cucurbo- 
citrin) . However, the success of one preparation after the failure^ of 
the other was seen with sufficient frequency to justify a trial with 


both in refractory cases. ^ ^ 

A comparison of individual clinical features making for success 
or failure of treatment with cucmbocitrin and liver-extract brings to 
our attention a striking similarity between these two series. With 
the exception of age, which is unimportant in liver-extract therapy, 
and duration of hypertension, which in liver-extract cases is signifi- 
cant also in regard to lowering of hypertension, the agreement of all 
statistical data in the success and failure groups is practically 
complete. 

The above comparisons lead us to the conclusion that outside of 
minor differences the clinical results of cucurbocitrin and liver- 
extract therapy are essentially similar, both in kind and degree. 
The explanation of this must be looked for first in the same pharma- 
cologic action of these drugs which consist of a sustained dilatation 
of the smallest units of the peripheral vascular system. And, second 
in their symptomatic rather than etiologic mode of attack on 
hypertension, which precludes the lowering of high blood pressure 
below the safe level necessary for adequate function. Both pre- 
parations accomplish more in the symptomatic treatment of hyper- 
tension than any other methods in the experience of the authors, 
but the effects of both can extend only so far and no farther, as long 
.as the underlying cause of hypertension is not removed. 

Summary. 1. A brief pharmacologic review of cucurbocitrin is 
given. 

2. Examination of patients and the method of administration of 
cucurbocitrin are outlined. 


^ ^ (a) The immediate effect of a single oral dose of cucurbocitrin 
in hypertemion cases is a fall in the systolic and diastolic blood 
pressure. The extent and duration of this fall are roughly in nro- 
portion to the dose in the same patient. 

{b) After prolonged administration of cucurbocitrin in 40 cases of 
hypertension It was found that a reduction of the average systolic 
thaf or more took place in 73 per cent of cases, and 

259 mnn, and that of the diastolic pressure 15 mm. 

symptoms referable to hypertension 
defimte relief was obtained in 82 per cent of cases. 
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4 The average age of patients wlio responded to ciiciirbocitrin 
therapy was lower than tliat of tlie failure group. Sex, the degree 
of hypotension, and body weight were imimportant. On the other 
hand, the duration of hypertension prior to treatment was found to 
be twice as long in the group of patients who obtained no symp- 
tomatic relief than in the group that did. . , . . 

Data in reference to the degree of kidney involvement were not 

sufficiently decisive to warrant any conclusion. 

Cardiovascular damage when present had no consistent mnuence 
on the outcome of treatment, but its absence almost always made 
for a favorable prognosis. 

There was no apparent connection between the menopause in 
female patients and the success of cucurbocitrin therapy save that 
in all cases in which improvement after discontinuation of the drug 
lasted for over a month the onset of the menopause preceded that of 
hypertension. 

5. No untoward effects after cucurbocitrin or signs of tolerance 
to the drug were observed. 

6. The effects of prolonged cucurbocitrin administration lasted 
after the drug was stopped from one week to one month in 11 cases, 
and from one month to five months in 8 cases. 

7. Cucurbocitrin produced lowering of the blood pressure and 
symptomatic relief in a somewhat larger per cent of hypertension 
cases than did liver extracts but liver extract reduced the blood 
pressure to a slightly more marked degree. There also was a strik- 
ing sirnilarity between the clinical features making for success or 
failure of treatment with both preparations. 

Conclusions. 1. Cucurbocitrin therapy in hypertension causes 
considerable lowering of the blood pressure, and gives complete or 
marked relief of symptoms in a majority of cases. 

2. Patients under the age of fifty years, with known duration of 
hypertension of less than three years, and having little cardiovascular 
damage are most likely to respond vfavorably to cucurbocitrin. 

3. 'Ihe effects of cucurbocitrin and liver extract in hypertension 
are essentially alike in kind as well as degree and apparently both 
are based on sustained peripheral vasodilatation. 
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ACUTE LEUKEMIA: A REVIEW OF THE LITERATURE AND OF 
TWENTY-EIGHT NEW CASES. 

By Stafford L. Warren, M.D.,* 

ASSISTANT PROFESSOR OF MEDICINE, IN CHARGE OF BADIOLOGT, UNIVERSITY OF 
ROCHESTER, ROCHESTER, N. T. 


A SEARCH of the literature since 1917, when Gorham reviewed 28 
autopsied cases of acute myelogenous leukemia, indicates that acute 
leukemia can no longer be considered a rare ‘disease. The reported 
cases now number nearly 500. Only 85 cases could be found in this 
large group which had been proved by autopsy, but there were 
some cases reported in foreign periodicals which could not be con- 
sulted, and it is probable that these would bring the total number 
of autopsied cases of acute leukemia well up to the hundred mark. 
I can add to this number 28 new autopsied cases which were treated 
vuthin the last ten years at the allied hospitals of the Harvard 
Medical School and at the Strong Memorial Hospital of Rochester, 
New York. One particularly illuminating case will be cited in 
detail; while study of the others has influenced the statements 
made in this paper. Their data have not been included for the 
sake of bre^dty. 

In this study, acute leukemia is considered as a definite clinical 
syndrome as distinguished from the two tj'pes of chronic leukemia. 
There is indicated in the discussion the probability that most cases 
of acute leukemia are of myelogenous origin, but it must be em- 
phasized that a distinction between a lymphogenous and myelo- 
genous origin is often impossible in this acute syndrome. The 28 
new cases and those reported in the literature, since 1917, show a 
vude divergence in diagnoses. Twenty-four per cent were diagnosed 
as acute myelogenous leukemia, 32 per cent as lymphogenous, 34 
per cent as acute leukemia, and 10 per cent as special forms, yet they 
all followed the usual text-book picture of the acute leukemia syn- 
drome: onset vuth weakness, a "coryza” or some obscure infection, 
fever, prostration, bleeding, purpura, adenopathy, splenomegaly, 
leukocytosis, anemia, immature leukocytes in the blood, leukemic 
masses and fatal termination. 

It is apparent from this that there is no essential difference in the 
clinical picture of acute leukemia, whether the case has been diag- 
nosed as acute myelogenous or Ijrmphogenous leukemia. The wide 
divergence in diagnosis in all of these cases of acute leukemia is due 
to the difficulty in differentiating the immature cell forms so that it 
is practically impossible to separate the cases into the usual two 

* From the Medical Scr\’ice of the Collis P. Huntington Memorial Hospital, 
Harvard University, Boston, Mass., and the Department of Medicine (Department 
of Radiology) School of Medicine and Dentistry, University of Rochester, Rochester, 
New York. 



wakren: acute leukemia 


491 


tvues Older immature cells of myelogenous origin, that is, myelo- 
cytes can be recognized by their granules with both polychrome 
S and oxydase preparations. Nongranular mononuclears, 
however, whether lymphoblasts or myeloblasts, do not show oxydase 
grTnules and are frequently taken for large atypical or abnorma 
lymphocytes, though Sabinas has shoAvn that at least one type ot 

these nongranular mononuclears is a myeloblast. 

Changes in the appearance and number of the white blood cells 
during the course of the disease ma}*^ cause further confusion in 
diagnosis. In many of the cases, at the onset of the disease, the 
blood smears have shown large numbers of granular myelocytes and 
a few large atypical nongranular mononuclears. Later this situa- 
tion has been reversed until, finally, the myelocytes have almost 
disappeared and the large nongranular forms have predominated. 
This phenomenon has been described by Relfi^ as acute “myelogen- 
ous lymphoid” leukemia, and by Logefeifi® as mked leukemia. 
Ewald, and others,^ under the title “acute monocyte and stem-cell 
leukemia,” and Lasch® (“acute myeloblastic leukemia”) attempt to 
go further upon the basis of morphology alone in recognizing 
immature cell types. But a comparison of the pictures or plates 
in the articles of the various authors will convince any critical 
observer that the differentiation between the immature nongranular 
cells upon a purely morphological basis is unsafe and perhaps 
unsound. Myeloblasts cannot readily be distinguished from 
immature lymphoid cells except by some differential staining method 
like that used by Sabin acute cases of about two w^eeks’ duration 
may have from 60 to 100 per cent of nongranular cells of all sizes 
and shapes in the blood, varying in number from 1000 to 1,000,000 
per c.mm. Sabin^® points out that there is a variation' in size of the 
myeloblasts “from a cell whose diameter is more than twice that of a 
red blood cell to one even smaller.” Distortion, by smearing and 
drying of fresh blood or smears from organs, tend further to compli- 
cate the picture, and, to the inei^erienced observer, the identifica- 
tion of cells becomes extremely difiicult. Leukopenia may develop 
or exist throughout the period of observation of cases of acute 
leukemia which often leads to diagnostic errors. 

rm •• o 1 -.-wv 


uumiimiiub a cerram aiagnosis over a definite period of time. Up 
to 1910, acute myelogenous leukemia was more frequently diagnosed 
than lyn^hogenous, and the nongranular cells were called myelo- 
blasts. Then there was a period of doubt for the next ten years 
when for the most part, strictly similar cases were called lympho- 
nongranular cells being called lymphoblasts,‘and the 

SS ^ forgotten. Now the clinician and the 

pathologist are more cautious and are apt to make the diagnosis 
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simply that of acute leukemia wTth qualifications. Probably -within 
the next five years, myelogenous leukemia will be thought more 
frequent than the l.^^nphogenous type. 

Autopsy findings in the gross help little to determine the origin 
of the disease as there is obvious splenic, Ijunph-node, and bone- 
marrow involvement in varying degree in all cases. On micro- 
scopic examination of the tissues, it is usual to find all of the organs 
infiltrated with leukemic cells, frequently in numbers large enough to 
cause atrophy of the normal structures. One is often at a loss to 
differentiate these cell types because the morphology is no more 
distinctive in the tissues than in the blood stream; thus the path- 
ologists usually avoid the issue and state that the cells resemble 
lymphocytes or niyeloblasts, and the like. 

Ewing^ emphasizes that "the lesions of leukemia, both lympho- 
cytic and myelocytic, involve the bone marrow, lymph nodes, spleen 
and other preexisting Ijonphoid tissues. The picture is that of a 
diffuse systemic involvement of blood-forming organs with secondary 
invasion of other tissues.” 

Different pathologists classify the same leukemic-cell infiltrations 
or "leukemic” masses under such different terms as leukoblastoma, 
myeloblastoma, leukosarcomata, Ijunphomata, Ijnnphoblastomata, 
malignant binphomata, and so forth, each term reflecting a slightly 
different idea of the origin of the cells, involved. Others have 
classified, in special groups, those cases vith lesions or masses in 
certain specific regions although the location of the lesions does not 
necessarily indicate a difference in etiology; that is, “Sternberg’s 
leucosarcomatosis” for a leukemia vdth a mediastinal leukemic mass. 

In the survey of the reported and the new cases, the general 
impression was obtained that the leukemic process brought about a 
generalized infiltration of the organs by the leukemic cells, and the 
lesions were rather stereotyped. Certain unusual manifestations, 
however, are of particular interest. Osier, in 1892, recorded nodular 
masses of leukemic cells in the base of the tongue, the stomach 
mucosa, and the lung parenchyma; otherwise these do not seem to 
have been noted in the literature. Nodules in the skin have been 
reported by Ward,^'' Joachim, (1917) and others though they are 
relatively uncommon. Four of the 28 new cases reviewed here had 
leukemic nodules in the skin as a prominent feature. There were 
2 cases with nodules in the lungs. 4 cases with extensive central 
nervous system infiltration accompanied by fatal cerebral hemor- 
rhage, 3 cases with large nodules in the heart, and 2 cases with large 
mediastinal masses (Sternberg’s tjqie). One case, a boy, aged nine 
years, was found to have nodules in all of his organs, and in addition 
such an extensive and massive infiltration by the leukemic cells as 
to make ‘up quite an appreciable part of his total body weight. 
From one-third to one-half of every section taken was comjiosed of 
these atypical, immature, nongranular cells. Retroperitoneal 
masses were also not uncommon. 
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For the purposes of analysis of these cases, the onset of the 
disease is arbitrarily taken from the first sjTnptom obviously due to 
the leukemia. The leukemic process probably had been present for 
some time before this was manifested. The duration of the disease 
is indicated in Chart I. The sharp grouping of 84 per cent of the 



CjiAjiT I. Showing the duration of the illness 

leukemia. 


of 113 autopsied 


cases of acute 


tS Of'n'?'*' period is very striking. Of l 

srace 1917 'a,S 1 “Td 

mtliin Cvo weeks after the onset of th» , . *■ ^ '' 

the devastating effect of the process once ttfe IX “ y. Th! 
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figures agree with those reported by Minot and Isaacs^^ and Ward^’ 
who analyzed the cases upon the basis of the clinical diagnosis only. 

A study of tlie age incidence of the 113 cases (Chart II) reveals 
that the disease is particularly apt to occur at three different periods 
in life; namely, up to ten years of age (24 per cent), between 25 and 
35 (42 per cent), and between forty-five and fifty years of age (20 
per cent). 



AGE INCIDENCE 

. ACUTE LEUKEMIA - COMPLETE CASES 

CuAUT II. Showing the age grouping of the autopsiecl cases of acute leukemia. 

Acute leukemia seems to be a disease of males. They predominate 
in a ratio of almost 2 to 1, throughout. Among the cases lasting for 
less tlian two months (Chart I) 61 per cent occurred in' males and of 
tliose patients who had the disease for three to six months, 76 per 
cent were males. Of the patients under ten years of age, 69 per 
cent were males and 61 per cent of the patients between twenty-five 
and thirty-five years of age were males. On the contrary between 
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for females at the merwyav^e yerwd, as m both of the other groups, 

two-thirds of the cases occurred in males. j i 

In summarizing information concerning the prodromal period, 
many apparently unrelated symptoms may be the first symptoms of 
acute leukemia. There are, however, three very common coniplaints 
which stand out as predominant early symptoms of this disease. 
The patient frequently consults a throat specialist because ot sore 
throat and enlarging tonsils. If the leukemia is unrecognized, the 
tonsils may be removed. This is frequently foUowed by severe, 
prolonged hemorrhage because of the marked decrease of the blood 
platelets. Thirty to 40 per cent of the patients have had a prolonged 
hemorrhage after tonsillectomy, dental extraction, or some trifling 
operation leading to exsanguination. 

Ulcerative stomatitis is frequent in the early stages of acute 
leukemia, the ulcerative lesions involving the pillap of the tonsils, 
the tongue, and the posterior pharymc. The organisms of Vincent’s 
angina (bacilli and spirilli) occurred in about 50 per cent of the cases 
under review. In nonleukemic cases, such a stomatitis may be 
accompanied by a blood picture roughly resemblmg that of acute 
leukemia. 

In somewhat over 50 per cent of the cases of acute leukemia, 
shortly before the onset of the first symptoms attributable to 
leukemia, there was a history of respiratory infection, sometimes 
classified as a “cold,” "the grippe,” “bronchitis,” or the like. This 
infection is recorded usually as “hanging on” and “failing to respond 
to treatment.” There is usually more prostration than there is 
reason to expect, and the severity of the symptoms remains unex- 
plained until the leukemia is recognized. 

The following case is briefly summarized as the most unusual of the 
group because of the nodules in the skin, stomach mucosa, lung 
parenchyma, and retroperitoneal regions, and the absence of any 
extensive hemorrhage. The blood was studied in great detail. 

Cap Report. A woman, aged fifty-six years, for three months, had had 
a series of colds” and a feeling of weakness. The past history has no 
bearing upon the prespt illness. Two weeks previous to entry, hoarseness 
and aphoma developed. One week later, a crop of “small lumps” suddenly 
appeared m the skin over the chest and abdomen “almost in a day.” The 
spleen was not palpable, and a white blood-cell count then was 70 000 ner 

SospTtot'’ * Md toSS 

On adtmssion the patient was semicomatose; temperature 1004“ F 
The was da^y pigmented and did not show paUor, There were severaf 

were large and red but not ulcerated. The suZ“'l^ph Sfe 
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the only lyinpli nodes p;ili)ab!c. The spleen M'as felt 4 eni. below the left 
eostal margin, firm, not tender. The liver was jralpable 4 cm. below the 
right costal margin. The rest of the examination was csscntiall}'- negative. 

Blood findings were as follows; Hemoglobin 05 i)cr cent (S); red blood 
cells 2,900,000 per c.mm.; white blood cells 180,000 per e.mm., of wliich 90 
per cent were atypical, nongranular mononuclears. The blood platelets 
were markedly diminished. 

The urine was positive for Bence-Jones protein. 

The next da}'^, the patient was irrational, oozing of blood occurred from 
the gums, new ecchjmioses appeared, and there was an increase in the size 
of the lumps in the skin. The skin was waxy in appearance. A generalized 
adenopathy of small discrete nodes was noted. The spleen increased in 
size and was palpable for 8 cm. below the ribs, almost level with the iliac 
crest. It seemed to have doubled in size within twenty-four hours.' The 
liver remained unchanged. The white blood cells were 141,700 per c.mm. 

The spleen was irradiated in an attempt to aid the patient temporarily. 
Eight hours after the radiation alt bleeding from the gums had stopped 
and the spleen had decreased to about half of the previous size. The patient 
became stuporous, and exitus occurred twelve hours' after the radiation 
had been given, without further changes being noted, though the patient 
was frequently e.xamined. 

Laboratory Data. Blood withdrawn by vein puncture was grayish- 
brown and viscous and, added to powdered potassium citrate, became 
stringy and rubbery before it could be centrifuged; no definite firm clotting 
occurred at any time. No clot retraction occurred even after one month’s 
time. The bleeding time averaged from five to fifteen minutes. In a blood 
smear, when the wlrite blood count was 141,700 per c.mm., the white 
blood cells seemed almost equal in volume to the red blood corpuscles. 
Three differential counts of white ceUs stained with Wright’s stain on each 
of three days averaged; Neutropliilic poljmiorphonuclears, 2 to 7 per cent; 
young neutrophilic polymorphonuclears, 2 to 7 per cent; small normal 
lymphocytes 3.5 to 6 per cent; neutrophilic myelocytes 8 to 12 per cent; 
eosinophilic myelocytes 8 to 12 per cent; large (nongranular) myeloblasts 
(Figs. 1 and 2, identified b}’’ Sabin’s vital staining technique) 54 to 66 per 
cent; medium sized nongranular mononuclears, larger than small lympho- 
cytes, 13 to 20 per cent. Peroxydase blood smears (Goodpasture’s stain) 
showed 8 to 12 per cent of fairly large cells with large numbers of small 
granules packed around an indistinct oval or kidney-shaped nucleus and 
4 to 7 per cent of similarly shaped cells wth one to six rather large granules. 
There were many cells of similar appearance without any oxydase granules. 
The total percentage of mature ceUs and myelocjdes demonstrated with 
the Wriglit’s and supravital stains varied from 14 to 25 per cent, so that 
the discrepanc.y between these two methods is not marked insofar as the 
identification of fairly mature cells is concerned. 

The red blood cells showed marked anisocytosis and poikylocytosis, a 
moderate amount of acliromia, and occasional polychromatophUia. Micro- 
C5'tes were rare. Nucleated forms were seen occasi6nall3^ Blood platelets 
were few, small, and poorly stained. 

ClinicEil Dla^osis. Acute leukemia, probably m3’^elogenous. Probable 
duration three months, although definite S3'mptoms occurred for only about 
four weeks. 

Autopsy. (Dr. William McNamara.) The bod3'’ was that of a well- 
developed and nourished middle-aged white female. The skin of the entire 
bod3" was studded TOth small, purplish tumor masses, the largest being 
about one-half centimeter in diameter. Ml the superficial lymph nodes 
were palpable, several in the neck being enlarged to 3 cm. in diameter. 
Two distinct tumor masses were felt in the abdomen. The tonsils were 
enlarged and of a dark-purple color. Numerous purplish masses were seen 



Fig. 1.— (Oil Immersion) (Untouched micro- 
photograph of blood smear stained with Wright’s 
stain.) One neutrophilic myelocyte is at the top 
with a medium sized, nongranular mononuclear 
beneath it. At right, near bottom, is a large non- 
granular mononuclear identified by supravital 
stains as a myeloblast, Sabin’s type A. Three 
other medium sized mononuclears are below and 
to the'left of this. 


Fig. 2. — (Oil Immersion). Untouched 
microphotograph of blood smear stained 
with Wright’s stain. The small dark cell 
resembles a small lymphocyte. The re- 
maining four cells are large, nongranular, 
mononuclears identified as m5’’eloblasts bjf 
supravdtal stains. 





Fig. 4. — There are six large, dark, purplish masses from 1 to 1.6 cm. in diameter 
and many (50 or more) from 2 to 4 mm. in diameter spread over the stomach mucosa. 
These are composed of leukemic cells. 



Fig. 5. — (Oil Immersion). Section from a small tumor mass in the liver (Hema- 
toxylin-eosin stain.) In the middle of the picture from the left edge to the right is a 
series of cells apparentlj' young myelocytes and myeloblasts. The nuclei are large, 
round, or oval and the cytoplasm is voluminous and slightly basophilic and without 
granules. The smaller cells suggest lymphocytes. The larger resemble the myelo- 
blasts and myelocj’tes found in the peripheral blood. 
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oil the posterior portion of the tongue in the tonsillar 

the abdomen was opened, two tumor masses were seen, one m the ictio 

peritoneal tissues, measuring about 8 by 4 by 4 cm.; the 

Sie omentum, measuring 3 by 4 by 4 cm. Both were of a cheiiy-red co oi 

On cut-section these tumors presented a soft, purp^is^b homogeneous, pulpy 

surface from which very little blood exuded. All the abdommal lymph 

nodes were enlarged and purplish-gray in color on section. The spleen 

extended down to the costal margin. The _p eural cavities contained no 

excess of fluid. Nothing was noted superficially except the dark-purplish 

color of the lungs and the numerous purple areas studded throughout the 

The lungs were heavier than normal. Both were air-containing and, on 
cvoss-sectioiij showed numerous small purplish pectechise and purplish 
nodular areas about 2 to 5 mm. in diameter which were thought to be due 
to leukemic-cell masses. 

In the kidneys and the liver, no gross lesion could be seen, though a 
grayish-white infiltration seemed present throughout these organs with some 
distortion of the normal architecture. • _ 

The spleen weighed 400 gm. and was quite firm and bluish in color. 
There were no adhesions to its surface. On cross-section, the pulp was soft 
and purplish and scraped off readily. The Malpliigian corpuscles and the 
normal structure were poorly defined due to an increase in pulp substance. 
The stomach mucosa was studded with_ dark, purplish-blue, tumor 
masses about fifty in number, the average being about 3 nun. in diameter. 
There were several larger masses of about 1.3 cm. in diameter in the antrum. 
These tumors were were all umbilicated and the larger showed some super- 
ficial ulceration (Fig. 4). On cross-section, they were firm, homogeneous, 
and dark purple in color. Very little blood exuded from them. There 
were a few similar nodules in the lower intestinal tract, not related definitely 
to the lymphoid structures. 

The bone marrow of the center of the femur and the ribs was dark red, 
gelatinous,^ and extremely cellular. The ribs were thin and cut easily as if 
osteoporosis had occurred. 

The remainder of the organs showed no gross abnormahty related to the 
leukemia. 

The most interesting aspect of tliis case was found in the microscopic 
study of the leukemic cells and their distribution. There was a general 
infiltration of every organ examined, by leukemic cells which resembled 
the small lymphocyte in size and shape but possessed a more abundant 
cytoplasm which stained pink with hematoxylin-eosin. Some of these cells 
had a nucleus very similar to that of a myelocyte (Fig. 5), but no granules 
were seen in the pinkish cytoplasm. There were no granules in similar cells 
which were thought to be myeloblasts. Oxydase granules did, however 
occur in many of the cells from smears of the various organs. The following 
percentages of cells contained oxydase granules, and they probably were 
myelocytes; Bone marrow, 80 per cent; spleen, 40 per cent; liver 10 ner 
cent. . 

The peculiar purplish or grayish appearance found in the lungs liver 
kidney, stomach and other organs was caused by neoplastic-like infiltratiorl 
by this large nongranular mononuclear cell (Fig. 5) which apparently is a 
myeloblast or primitive cells of bone-marrow origin. The various cells 
lound in the organs are shown in Fig. 5, and their appearance suggests a 
transition of some form of primitive cells to early forms of myelocytes Thp 
bone marrow of the center of the femur and the normally inactive parts 
of the ribs winch were extremely cellular contained only cells in a more or 
1 Predoi^ating cells seemed identical to the prim- 
itive cells in the blood cells thought to be myeloblasts, though a few imrelo- 

cytes were found 111 most of the sections. ^mwmjeio 
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There was another type of cell found only in the two large, cherry-red 
abdominal tumors. This cell was similar in aU of its characteristics to an 
erydihroblast. It was much larger than the predominating cell of the other 
tumors. The cytoplasm stained a faint red with hematoxy'^lin-eosin but 
was nongranular, and the nucleus was small and dark. In some instances, 
the nucleus was seen to be partly extruded. The cells contained iron as 
demonstrated by special stains, so that apparently these cells were some 
earty form of an erythroc3rte containing hemoglobin. 

Autopsy Diagnosis. Acute leukemia — probably myelogenous (primitive- 
cell type) with masses of leukemic cells inffltrating aU of the bodj’’ tissues. 

Discussion. With the oxydase stain, then, the myelogenous cell 
ty'pes have been traced back to a nongranular ceU resembling a large 
Ijonphocyte but with more cj^toplasm than large lyunphocydes have 
and with either a round or an indented nucleus. There w^as also an 
undifferentiated cell ty^pe smaller than this with a relatively large 
amount of cytoplasm and na oxydase granules. 

Tw^o explanations offer themselves. Either this later cell is the 
originator of all myelogenous cells, w^hich, by virtue of the over- 
w^helming demand for cells, is throwm out into the circulation in its 
primordial state; or, due to the same urge, lymphoblasts are stimu- 
lated to multiplication and are throwm out before matm'ation. 
Against the latter, though not proof, is the lack of balance in num- 
bers between lymphogenous and myelogenous cells in the smears. 
No cells could be positively identified as normal, matm'e, large 
lymphocytes. Except for the cells containing oxydase granules, 
the blood cells, in this case, are difficult to tell from those of the 
acute Ij^mphatic leukemia, except by the supravital staining tech- 
nique, and even then certain doubt arises concerning the status of 
exceedingly primitive stem cells. 

Dr. C. A. Doan very kindly studied several live-blood preparations 
from this case, using the supravital staining technique, and demon- 
strated the neutral red granules in the large, immatm-e cells which 
wmre nongranular with Wright’s stain and which showmd no per- 
oxy^dase granules. It wms his opinion that these cells were myelo- 
blasts and similar to those described by Sabin and Doan and others^ 
in a case of chronic myelogenous leukemia in an acute phase. 

Since the autopsy disclosed cells of an undifferentiated type packed 
in every available space in all of the body tissues and since cells 
resembling erythroblasts were likewise noted, this would seem to 
indicate that it wms a primitive or “stem” cell with the ability to 
differentiate into several types, and seems to offer some support 
to tlie theory of the single-cell type as an origin for aU blood cells. It 
also suggests a neoplastic process because very malignant tumors 
commonly revert to very simple undifferentiated cell types or in 
extreme instances to differentiate toward one- or several-cell types. 
The pathologist, in trying to differentiate tliese cases by the morph- 
ology of the cells, is almost as much at sea as the clinician, especially 
in differentiating the immature-cell tyqies. 

The cases imder review here showed evidence of a wide disagree- 
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merit as to the classification of similar cell types. The cells m the 
blood and tissues usually have been classified strictly ^ 
morphologic appearance, and the opinion and diaposis of the 
clinician has seemed in many cases to have influenced the pathologist 
in his classification. The late Dr. J. Homer Wright (personal com- 
munication) has called these abnormal immature cells bastord 
cells” in that they defy classification at present.^ It is possible that, 
in the acute leukemias, the cells predominating are thrown out 
before they have been able to mature and differentiate, it the 
^^single-cell” theory is correct, there may be no possibility of separat- 
ing S 0 IG .6 of tti6 c€LS6s of £LCute leukemia into such, types as are clearly 
defined in the chronic cases. 

Until hematologists and pathologists come to an agreement upon 
blood-cell types and their origin, and this presupposes that we have a 
simple, differential method of recognizing these types, the differential 
diagnosis between different types of acute leukemia will be difficult 
to make. The supravital staining technique, if it is more generally 
used, would demonstrate that usually in acute leukemia the mono- 
nuclear cells are myeloblasts occasionally monocytes and seldom 
lymphocytes. Apparently most of the acute cases on record that 
have been diagnosed as lymphogenous could just as well be called 
myelogenous leukemia or mce versa, because there is no definite 
difference between them in the onset, progress, signs and symptoms, 
blood findings (without the supravital teclinique), and autopsy 
descriptions. There are differences in degree only. In both types 
of leukemia, the abnormal cells infiltrate all the organs to a vary- 
ing degree. The diagnosis depends entirely upon the cell type 
in the circulating blood and in the tissues. Cell masses (lympho- 
mata) may occupy the lymph nodes, the region of the thymus, 
the retroperitoneal structures, and the various organs, much in 
the manner of a neoplasm. The duration is so short and the 
stimulus to produce cells so great that the appearance of the cell 
masses is decidedly neoplastic. The process concerns an atypical, 
primitive, or embryonic cell-type which is acting much like a neo- 
plasm so that all of the various primitive and atypical forms are to be 
seen in the tumors or cell masses. 

M a general rule for the present, it may be wiser, in the clinic, 
to disregard the precise classification of these very immature cells 
m the cases of acute leukemia until their status is more definitely 
settled and to avoid confusion and fruitless discussion by recognizing 
only the primitive nature of the predominant cells. 

Conclusions. From 113 autopsied cases of acute leukemia, (85 
reported m the literature since 1917 and 28 new cases reviewed here) 
the following conclusions can be drawn: ^ 

1. Acute leukemia is not a rare disease. 

findinlsln armJ'S V tissue 

J regardless of whether the 

IS considered to be of myelogenous or lymphogenous origin 
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3. Acute leukemia is essentially a disease of infant and young 
adult inaleSj but in the fourth decade of 'life (menopause period) , 
females are more frequently involved. ■ 

4. The duration is short. Eighty-four of the 113 cases died 
within two months after the onset of symptoms clearly due to the 
leukemia. 

5. Acute leukemia of myelogenous origin frequently is diagnosed 
incorrectly as lymphogenous in tyjie beeause the primitive bone- 
marrow cells are mistaken for Ij'mphocytes. Supravital stains aid in 
distinguishing the type of leukemia. 

6. A case with unusual nodules in tlie stomach mucosa, skin, 
tongue, and lungs is described. 

Note. — I wish fo express my aiJin-ccialiou of the kiiitlly assistance and criticism 
given by Dr. George R. Minot, who rvas my Chief of Service at the time tliis study 
was being made. 
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SYSTEMIC RELAPSES DURING LIVER INDUCED HEMOPOIETIC 
REMISSIONS IN PERNICIOUS ANEMIA.* 

By R.apiiael Isa.acs, M.D., 

ASSIST.VKT I'UOFESSOH OF MEDICINE, UNIVERSITY OF MICHIGAN; ASSISTANT DIRECTOR, 
THOMAS HENRY SIMPSON MEMORIAE INSTITUTE FOR MEDICAL RESEARCH, 

ANN ARBOR. 

(From the Thomas Henry Simpson Memorial Institute for Medical Research of the 
University of Alichigan, Ann Arbor.) 


Periodicity of relapses and remissions is' characteristic of many 
diseases. It is noted in purpura hemorrhagia (tiirombopenic), 
arthritis, malaria, astluna, haj' fever and related diseases, diabetes, 

19 * before the Central Society for Clinical Research, Chicago, November 23, 
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nephritis as well as in other conditions. The seasonal recurrence 
of common colds and bvonchitis is a well-establ.shcd 
tmn neriodicity in pernicious anemia is an outstancUng 

feature and has been the subject of much study. The relapses in 
this disease have usually been described as accompanied changes 
in the blood. The production of remission by means of livei oi 
an effective liver extract^'® has enabled us to throw new light on the 
nature of this variation as well as of the disease as a whole. _ ihe 
liver-induced remission differs from the spontaneous remission m 
that the latter is rarely complete, especially m tlie return of the 
red blood-cell count to normal. The liver-induced remissions have 
enabled us to study patients whose blood cell count has reached 
5,000,000 red blood-cells per e.mm. and to note what other symp- 
toms and signs have appeared and disappeared with the return of 
the blood to normal. Previous to this it was often assumed the 
residual symptoms were the result of the incomplete hematopoietic 
remission. 

Eighty consecutive pernicious anemia patients were studied at 
this institute, and records were compiled of 304 relapses, of which 
there was an adequate description. These patients had more 
relapses, but only those of which definite data was obtamable were 
included in this study. Of these, 166 recurred in the same season 
as a previous relapse in the same patient. Thus, if a patient had 
his first relapse in October and another relapse was in September, 
October or November, it was classed as in the same season, the 
term “season” not necessarily referring to winter or summer, but 
more nearly to the group of months. This means that, although 
the relapse could have occurred in four possible groups of three 
months, 54.6 per cent of the relapses occurred in the same group of 
months. A patient may, then, expect a relapse, or symptoms of it, 
more frequently in the same group of months as previous relapses 
have occurred rather than at a new time of the year. 

Although the relapses are usually considered as accompanied by 
a group of symptoms, it has been found that many of these symp- 
toms appear in patients with liver-maintained remissions, even 
though the blood count remains normal. These patients may show, 
at intervals, ease of fatigue, glossitis, gastrointestinal symptoms' 
nausea, loss of appetite, weakness, nervousness, diarrhea, constipa- 
tion and increase in numbness and tingling of hands and feet. These 
abortive relapses” correspond often to relapses on the part of 
other systems than the blood, and show the inherent tendency of the 
disease to exacerbations. A loss of appetite during one. of these 
n tb ^ ^ discontinue the liver therapy 

eiahtu^ekr^IfT "" hematopoietic relapse in from four to 
Sde and interrupted the symptoms may 

S iLf V ^ onset of the relapse 

liver rather account for the discontinuance of the 

in er rather than the discontinuance of the liver result in the relapse 
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Some patients, however, stop eating liver because they feel per- 
fectly well and do not appreciate the importance of its continuance. 
These patients may continue for months without a blood relapse. 
The outstanding feature which has developed from the study of the 
liver-induced remission is that a remission or a relapse may affect 
one system and not another, such as the blood and not the nervous 
system, or the digestive system at another time than the blood. 
The liver-induced remission is primarily a blood and secondarily 
a gastrointestinal remission. The loss of appetite may disappear 
while the patient is taking liver or a liver extract and may also 
reappear while the blood is normal and while the liver is still being 
taken. Glossitis may persist or reappear and the achlorhydria 
does persist. Cutaneous manifestations may improve (decubitus 
ulcer) or may remain (gray hair). The bone-joint symptoms 
appear to be entirely independent of the symptoms on the part of 
other systems. These consist of pains in the joints, stiffness on 
changing position, pain and tenderness in the bones. There may 
be an associated atrophic or hypertrophic arthritis. In a relapse 
one type of symptom may predominate, such as diarrhea, glossitis 
and abdominal distress. There appears to be no relation between 
the red blood-cell count and the subjective symptoms. While 
dyspnea, edema and fatigue may be present with a very low count, 
they may also be absent while activity is restricted. Some of our 
patients have been prostrated with a red blood count of 3,000,000 
red blood cells per c.mm., whereas others walked about and appeared 
to show no great discomfort when the red blood count was 1,000,000. 
Several patients resumed normal activities with a red blood count 
of 3,000,000, and this apparently was “normal” for them. There 
is a marked change in subjective symptoms two to three days after 
liver or liver extract is begun before there is any demonstrable 
change in the total red blood. 

The following types illustrate certain forms of relapses, with and 
without anemia : 

1. Periodic “Symptomatic” Relapses with “Blood” Relapse. 
This is the most commonly described type of relapse, in which the 
patient tires easily, shows a loss of appetite and a blood study shows 
anemia. It is quite probable that in many, if not most of these 
patients, the symptoms precede the anemia. In the average 
patient, however, the blood is rarely studied when the first symp- 
toms are noticed and a period of weeks to months elapses before 
the diagnosis is made. This is especially true of the first relapse 
or the onset, and, imless the patient is followed carefully, is equally 
true of the subsequent periods. 

2. Periodic "Symptomatic” Relapses, without a Concomitant Change 
in the Biood Picture, (a) When the Blood Count is Normal. 

Case Reports. C.'i.sE I. — The patient (164077), a woman, aged sixt}"- 
one years, had had two relapses pre\dously. In March, 1927, she was in 
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a relapse and a "Uver remission” was induced She discontinued fte^er 
diet in November, 1927, developed another relapse. The following 

data give the subsequent course; . . „ 

November to December, 1927 : Liver renussion. -Ro,! Wnorl 

February, 1928; Tired; not as vigorous as in last month. Red blood 

cells, 5,100,000 per c.mm.; hemoglobin, 67 per cent. 

March, 1928; Tires easily; loss of appetite. Red blood cells, 4,100,000 

per c.mm.; hemoglobin, 69 per cent. (Sahli.) , v i j x 

^ The ease of fatigue and loss of appetite, although the blood count was 
within normal limits, were significant as subsequent evpts showed. 

April, 1928; Red blood ceUs, 3,800,000 per c.mm.; hemoglobin, 67 per 

cent. (Sahli.) , , x j ut j 

May, 1928; Not doing well; ease of fatigue; sore tongue. Red blood 

cells, 3,600,000 per c.mm.; hemoglobin, 81 per cent, (Sahli.) 

July, 1928; “Complete” relapse. Red blood cells, 2,800,000 per c.mm.; ' 
hemoglobin, 84 per cent. (Sahli.) 

August, 1928 : “Liver remission.” Red blood cells, 4,700,000 per c.mm. ; 
hemoglobin, 91 per cent. (Sahli.) 

October, 1928; Appetite lost; tires easily. Red blood cells, 3,500,000 
per c.mm.; hemoglobin, 61 per cent. (Sahli.) 

In this patient the ease of fatigue and loss of appetite made her disin- 
clined to follow her liver diet or to take liver extract after a remission had 
been induced and was being maintained. Nevertheless, the sjunptoms 
developed while she was taking liver or an effective extract, and she did 
not have the wfil power to force the diet at this time. 

Case II.— This patient (170347) illustrates a similar point. After a 
severe relapse a remission was induced by a liver extract and the patient 
then ate i pound of liver daily. She felt well and her condition returned 
to normal and remained so for almost a year, when she lost her appetite. 
She tried to continue with the liver, but found it impossible. Then she 
developed weakness, and, with the onset of anemia, showed pallor, dyspnea 
and palpitation. _ Neurologic symptoms (difficulty in walking) had devel- 
oped steadily during the blood remission. 

Case III.— This patient (165879) had a liver remission in April, 1927, 
and he ate an adequate amount of liver daily. In September his red 
blood-cell count was 4,250,000 per c.mm., and his hemoglobin was 80 per 
cent. (Sahli.) At this time he was having progressive difficulty in walk- 
ing and increased nmnbness in his legs, symptoms which began a month 
before. He felt “weak,” “dragged out” and was suffering from “gas.” 
During the next three months his blood count remained normal and he 
received an effective liver extract daily. His neurologic symptoms pro- 
gramed and the fatigue became more marked, even though his blood count 
in December was 4 730,000 red blood ceUs per c.mm. aL his hemoglobin 
85 per cent. (SahliO He became weaker, lost his appetite, discontinued 
Ins hver and hver extract (a_ commercial preparation which proved to be 

ineffective) which he was takmg at that time, and a complete hematologic 
relapse developed m March, 1928. iciudwiugio 

{b) AcAxM-mtixM of Symptom af Relapse or the Appearance' of 
JaUmuS ^ Stationary, but 

^ woman, aged sixty-one years. 

My, Numbness of hands and feet and weakness 

December, 1925: Burning sensation of haSs nStlf.' 
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Januarj’^, .1926: Sore tongue. ■ 

April, 1926: Fainting spells. 

June, 1926: Lost power to walk. Ankles “gave way.” 

July, 1926: Lost position sense in her feet and legs. 

January, 1927 ; Loss of control of bladder. 

October, 1927 : Loss of control of anal sphincter. 

December, 1927 : Decubitus ulcers. 

During this period the blood counts varied between 2,500,000 and 
3,500,000 red blood cells per c.mm. The progressive advancement of the 
spinal-cord lesions accounts for the development of new sjTOptoms in this 
patient. Subsequentlj'^ this patient received large doses of an effective liver 
extract, with improvement in her blood and a lessening in the severit}" of 
her neurologic symptoms. 

(c) Synipioviatic Relapses during Period of Relative Polycythemia. 
Cliristian'^ pointed out that after a patient had become accustomed 
to a low red blood-cell count he Avould have a relative polycythemia 
Avhen his erythrocyte count reached 5,000,000 per c.mm. The 
following are some of the symptoms noted in patients Avhen the 
blood counts became normal. The symptoms were new in some 
cases, in others they were the reappearance or exacerbation of old 
ones. Many patients, however, Avith red blood-cell counts of 
5,000,000 or over, experienced no symptoms for months. 

TABLE I.— SAT^IPTOMS NOTED AA’’HEN BLOOD COUNT BECAME NORJIAL. 



Red blood 
cell count, 

Hemoglobin, 


Pntient. 

millions. 

per cent. 

Symptoms.' 

1 . . , 

. . 5.9S 

81 

Sore tongue. 

2 . . . 

. . 5.01 

82 

Sore tongue; dizziness on 
stooping or turning head 
rapidly. 

3 . . . 

G.7G 

85 

Nausea; development of 
“numbness” in fingers. 

4 . . . 

. . G.06 

91 

“Peculiar sensation in head.” 

5 . . . 

5.00 

97 

, Sensation of w.armth and 
coldness in hands. 

G . . . 

5.50 

77 

Sore tongue. 

7 . . . 

5.80 

74 

Ease of fatigue. 

S . . . 

. . 5.20 

91 

Dizziness, palpitation, vertigo. 

9 . . . 

. . 5.02 

73 

Feeling of fullness in head; 
dizziness. 


3. Symptomatic Remissions. While it is not surprising that there 
should be an alleviation of symptoms AAdien the blood count is 
normal or nearly so, a remarkable symptomatic improAmment 
ajApears during the first Aveek of liver therapy, before there is a 
significant change in the red blood-cell count. A sense of Avell 
being appears, a change in mental outlook, a loss of anorexia, nausea 
and A'omiting, improA’ement in the boAA'el moAmments, lessening of 
ease of fatigue and increase in muscular poAver (subjective). The 
psychic “remission” is one of the most marked of any change in 
medicine. A dejAressed, apathetic lAsitient, Avith no a]A]Aetite, little 
intere.st in surroundings and eA'en antagiAuism to those about him, 
becomes, Avithin three to five days, a keenly interested person, Avith 
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a ravenous longing for food and a cheery mental attitude toward 
everything. The changes in this respect appear no greater when 
the led blood count approaches 5,000,000 per c.mm. than when 
the liver or extracts produce their initial effects during the first 

Hunter® considered a seasonal periodicity and indicated July, 
August and September as months of incidence or recurrence; 
February, March, April, May and June as months of remissions; 
October, November, December and January as months^ m which 
the disease advanced. In Michigan and the surrounding states 
there appeared to be equal incidence of relapses in all months, with 
a slight increase in March (spring). 


TABLE II. — MONTHS IN WHICH RELAPSES BEGAN, 


Januaiy 

Per 

.cent. 

. 9.7 

May 

Per 

cent. 

. 7.3 

September . 

Per 
, cent. 

. 6,7 

February . 

. 5.7 

June 

. 7.6 

October 

. 9.7 

March . 

. 11.3 

July . . 

. 8,6 

November . 

. 8.0 

April 

. G.7 

August . 

. 9.0 

December . 

. 9.7 


Summary and Conclusions. 1. In pernicious anemia some of the 
symptoms of a relapse may occur even though a complete blood • 
remission is maintained with liver treatment. 

2. ‘^Abortive relapses” are indicated by loss of appetite, exacer- 
bation of symptoms, or the appearance of new symptoms, when 
the blood is normal or shows no corresponding change. ‘ 

3. Liver therapy is often discontinued because of the loss of 
appetite (gastrointestinal or nervous relapse) and a hemopoietic 
relapse follows. 

4. If the liver therapy is maintained the “abortive relapse” may 
pass into a remission. 

5. Relapses may occur in the part of one or more systems without 
a corresponding involvement of other systems. (Blood, nervous 
system, gastrointestinal system, bone-joint system, muscular system.) 

6. There is a tendency for relapses to recur in similar seasons of 
the year (about 50 per cent) and this is also true of the “abortive 
relapses.” 

7. The incidence of onset or relapse appears about equally dis- 
tributed through the year. 
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HEMORRHAGES PROM LACERATIONS OF THE CARDIAC 
ORIFICE OP THE STOMACH DUE TO VOMITING. 

By G. Kenneth Mallory, M.D., 

ASSISTANT IN PATHOLOGT, BOSTON CITY HOSPITAL, 

AND 

Soma Weiss, M.D,, 

ASSISTANT PROFESSOH OF MEDICINE, HARVARD MEDICAL SCHOOL, BOSTON, MASS. 


(From the Department of Pathologj', The Thorndike Memorial Laboratory, and the 
Fourth Medical Service of the Boston City Hospital; and from the Department of 
Medicine, Harvard Medical School. Boston, Mass.) 


During the past five years we have observed 15 patients who, 
after a long an intense alcoholic debauch, developed massive gastric 
hemorrhage with hematemesis. The loss of blood was so great in 
some of these cases that the patients entered the hospital in cir- 
culatory collapse. The characteristic history obtained revealed 
that after heavy drinking for days or weeks, they experienced 
persistent nausea, retching and vomiting. Some of the patients 
had had similar experiences in the past. 

The past history and clinical behavior of the patients failed to 
reveal the source of the hemorrhage. Laboratory tests and careful 
Roentgen ray studies, undertaken after the bleeding had ceased, 
were also negative. 

The diagnosis of peptic ulcer in the presence of negative findings 
was not probable. It was obvious that such massive hemorrhages 
could not be explained by the “alcoholic gastritis.” Cirrhosis of 
the liver was therefore suspected, and although no direet or indireet 
evidence was obtained for the presence of this disease, it was 
assumed that the source of hemorrhage was a ruptured varix of the 
esophagus or stomach. 

The faet that none of the 15 patients observed showed evidence of 
cirrhosis of the liver, although 3 of them had had several attacks of 
hematemesis following alcoholic intoxication, from two to ten years 
before death, gave rise to the suspicion that the source of bleeding 
was due to other causes than varices or cirrhosis of the liver. This 
suspicion was confirmed by the postmortem study of 4 cases, which 
exliibited strikingly identical lesions at the cardiac opening of the 
stomach. These consisted of from 2 to 4 definite fissure-like lesions 
of the mucosa, characteristically arranged around the circumference 
of the cardiac opening, along tlie longitudinal axis of the esophagus. 
The size of the lesions varied from 3 to 20 mm. in length, and from 
2 to 3 mm. in width. Tfie edges were raised and slightly thickened, 
but not indurated. Slight undermining of the edges was occasion- 
ally present. In 3 of the cases the lesions were limited entirely 
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in thp stomach extending almost to the border of the esophaps. 
In the fourth case the upper quarter of the ulcerations extended in o 
the SoZgus In one S the patients with persistent vomiting no 
teSagfwas present at autopsy, but tire lesions were identical 

with those observed in the other 3 patients. x- 

On microscopic section, the lesions were found to be ulcerations of 
the mucosa, extending as deep as the muscularis. The floor of the 
ulcers was composed of fresh fibrin and an exudate of polymorpho- 
nuclear leukocytes. In some of the sections definitely ruptured 
arterioles were observed; in others numerous small veins were tound 
in close proximity to the ulcers. Chronic fibrous-tissue reactions 

were not observed. . 

Below are presented abstracts of the clinical picture of one ot the 
11 patientswho recovered, and shortsummariesof the clinical aspects 
and postmortem findings on 4 patients. 

Report of Cases and the Significance of the Observations. Case I. 

J. J., a male, wMte, American real estate dealer, aged fifty-six years, was 
brought to the hospital because of severe gastric hemorrhage. _ _ 

For the past twelve years he had had what he called ‘ ‘nervous indigestion.” 
During this time he had -marked heartburn and some gnawing pain in the 
epigastrium. He thought that this occurred one to two hours after meals, 
but was much worse in the morning before breakfast. At such time he 
could get relief by inducing vomiting. Bicarbonate of soda also gave him 
some relief. He had never had a previous hematemesis and had never 
noticed bloody or tarry stools. There had been no marked loss of weight. 

Alcohol always upset his stomach severely and caused him to vomit 
excessively. He did not drink every day but at different intervals would 
go off on a spree and drink heavily for several days or a week. After this, 
digestive symptoms were much worse. His friends seemed to think that his 
alcoholic indulgence was a little more constant than he would admit. He 
admitted drinking heavily for the two weeks preceding entrance to the 
hospital, averaging from a pint to a quart of whisky daily. Eleven days 
before entrance he had vomited up some blood but in spite of this be 
continued to drink. He stated that “about an hour before admission'he had 
had a hematemesis of two quarts of blood." Following this be felt very 
weak and dizzy. He then apparently lost consciousness for a brief period of 
time but remembers being brought to the hospital. 

Physical examination on entrance showed a well-developed and fairly well- 
nounshed middle-aged man. He was rather garrulous and incoherent, 
i here was a strongly detectable alcoholic odor to the breath. The skin and 
mucous membranes were rather pale but the patient was distinctly not 

woe 1 xi systolic blood pressure 

S!nfwaT?‘i7n?nn ‘iiastobc 90 mm. On entrance, the red blood-ceU 
count was 3,170,000 per c.mm,, the hemoglobin 60 per cent. By the next 

2, moo's cmmrjd te 



Thep were nb to suggest 
sis^ccSrrd If given morphia. No fn4er bemateme- 
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The patient reniainccl in tlio Iiospital tlirce and a lialf weeks, louring Jiis 
staj' he had no vomiting or epigastric distress. Three gastric analyses were 
done. The first two showed an absence of free hydrochloric acid, but in 
the third it was normal. Before discharge the red blood cell count had 
returned to 4,500,000 per c.min., the hemoglobin to 70 per cent. A Roent- 
gen raj" examination of the gastrointestinal tract was made a few daj"s before 
his discharge. It was reported negative except for a slight diaphragmatic 
hernia. 

Discharge Diagnoses. Alcoholic gastritis. Alcoholism, chronic and 
acute. Generalized arteriosclerosis. Diaphragmatic hernia. 

Case II.— T. K., a male, single, white, longshoreman, aged thirtj'-five 
j"ears, during one and a half j"ears had been in the hospital on three different 
occasions about six months apart because of hematemesis. He first vomited 
blood ten j"ears ago and had had in all six such experiences. Hematemesis 
alwaj"s followed drinldng some form of alcohol excessivelj" over a period of 
from three to four days, and it occurred in the course of subsequent vomiting. 
No gastrointestinal sj"mptoms had been present except when the patient was 
drinking. Roentgen raj" examination of the gastrointestinal tract two weeks 
before death was recorded negative. His last hematemesis began about two 
diij^s before death. 

Phj"sical examination the daj" before death showed that the patient was 
in a condition of collapse. The liver was palpable 3 cm. below costal margin 
Otherwise the examination was essentially negative. The heart sounds 
were rapid and the pulse feeble. In spite of morphia the patient continued 
to vomit blood and died about twenty-four hours after entry. 

A-utopsy. (Two hours postmortem.) The body was that of a well- 
developed, well-nourished, middle-aged white man. 

The surfaces of the peritoneal cavity were smooth and glistening. No 
free fluid was found. The liver edge was 0.5 cm. below the xyphoid and at 
the costal margin in the midclavicular line. 

Pleural and pericardial cavities were negative, and the heart, lungs and 
spleen essentially normal. 

The gastrointestinal tract showed as follows: On opening the cardia of 
the stomach five narrow fissure-like ulcerations Avere found distributed 
around the circumference of the cardia, their upper ends extending into the 
esophagus. The lesions varied from 10 to 25 mm. in length and 1 to 2 mm. 
in breadth. They penetrated to the submucosa. The edges were slightlj" 
elevated. No bleeding point could be made out. The stomach was 
empty but the intestines ivere filled with tarry-black partialty-digested blood. 
No other ulcerations were present and there were no esophageal varices. 
On microscopic examination these fissures were found to extend down 
deeplj" into the submucosa. The floor of the ulcer Avas covered by an 
exudation of fibrin and poljmiorphonuclear leukocj'tes. 

The pancreas Avas normal, as Avere the kidnej^s, adrenals, bladder, aorta 
and brain. 

The liver weighed 1760 gms. Its capsule was smooth. The liA^er sub- 
stance was firm and rather reddish-j^ellow in color. Microscopic examina- 
tion shoAA'ed numerous large and small A"acuoles in liver cells but no cirrhosis. 

Ayiatomic Diagnosis. Ulcerations of cardiac end of stomach Avith 
hemorrhage. 

Case HI. — J. M., male, AA'hite, aged thirty-one j'ears, was admitted at 
3 A.M. A’omiting blood. He had licen sick three da}"s at home Avith nausea, 
A'omiting and epigastric distress. His relatives had noticed that he AA'as 
very iierA-ous and shaky. At 3 p.m. on the day of admission he began to 



Fig. 1. — Portion of esophagus and oardia of stomach from patient J. F. (Case IV). 
Just below junction of esophagus and stomach there are two slit-like ulcerations 
whose axis is the same as that of the esophagus. The two more superficial oval 
ulcerations at the lower end of right-hand laceration are probably postmortem 
changes as microscopic examination showed no cellular reaction or fibrin. 



Fig. 2.-Microscopic cross section of ulcer on left side of specimen shown in Fig. 1. 

ThrLorTiT f ' The edges are elevated. 

^ ^ ulcer consists of exudate composed of fibrin and polymorphonuclear 

ukcration.- l^^^^tudinally can be seen justM^the 










Fig. 3. — Arteriole seen in Fig. 2 but taken from another section. Lumen of vessel 
contains numerous polymorphonuclear leukocytes. At the uppermost portion of 
the arteriole the vail has ruptured and hemorrhage occurred. The opening has been 
filled with a plug of fibrin. Upper front of picture is the floor of ulceration. Exudation 
of fibrin and polymorphonuclear leukocjdes can be seen. 



Fig. 4. — Portion of esophagus and cardia of stomach from patient E. F. (Case Y). 
Several fissure-like longitudinal ulcerations can be seen in the first portion of the 
esophagus. Two are deep, the others rather superficial. There has been complete 
desquamation of stratified epithelium of the stomach for several centimeters above 
the! juncture of esophagus and stomach. 










section of one of the ulcerations from Case II from the lower enH 

atria .ad polymcphoaaclear l.utooytes, «'>'>■' « “»POSad of 
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was alcohou/and had been drinking excessively during the past 

%l5Sexammation3howedawell-nourished.weU-devd^^^^^^^^ 

in a condition of shock. The heart sounds were rapid 

was of poor quality. There were a few moist rales at both mug bases. 

Examination was otherwise negative. eoxmrQl 

The patient continued to vomit small quantities of Jloo^ for several 

hours after admission. The red blood-cell count was 5,690,000 per c.mm., 
the hemoglobin 60 per cent. When the voiniting ceased the patients 
condition did not improve. The pulse rate continued to rise and three days 

after admission the patient died. _ „ . , . v -+1 

Clinical Discharge Diagnoses. Question of cirrhosis of the liver witli 

ruptured esophageal varix, or bleeding gastric ulcer. „ , , , 

Autopsy. Ihe body was that of a well-nourished, well-developed young 


white man. . ^ 

Peritoneal cavity. The subcutaneous fat was 3 cm. in thickness. iNo 
free fluid was observed. The liver edge was 3 cm. above xyphoid and 3 cm, 
above costal margin; it was of normal appearance. The diaphragm lay at 
the fourth rib on the right and flfth space on the left. 

Pleural cavities; A few fibrous adhesions in left cavit}^ were present. 
Pericardial cavity was negative. Heart was normal. _ 

Lungs; The right lung showed nodules of consolidation throughout, and 
the left showed a similar condition at the base. 

The liver was large, flabby, opaque, yellow-red, the surface was smooth. 
On section markings were indistinct. 

Spleen, pancreas, kidneys, adrenals, bladder were normal. 

Stomach; At the cardia there were three folds which were definitelj’' 
associated Avith ulcerative lesions. The edges were slightly thickened and 
rose above the ulcers. These were almost linear, the longest measuring 
15 mm. in length and 3 mm. in greatest breadth. No diffuse bleeding 
observed. There Avas a submucous hemorrhage in the cardia and in the 
submucosa of the esophagus. 

Anatomic Diagnoses. Multiple ulcerative lesions of the cardia. Gastric 
hemorrhage. Terminal bronchopneumonia. Acute dilatation of the right 
chambers of the heart. Acute passive hyperemia (uniAmrsal). 


Case IV. J. P,, married, wlute, male, laborer, aged fifty-six years, was 
brought to the hospital irrational and mildly delirious. His brother reported 
that the patient had been a chronic alcoholic for twenty years. Ten years 
ago he vomited seA^eral pints of blood. This recurred about five years ago. 
bmce ms last hemorrhage patient had had occasional attacks of epigastric 
pain associated Avith nausea and vomiting, which was not related to meals; 
Une week before admission, after a month of excessive drinking, he Ammited 
occx^ions. The total amount of this was estimated as 
and irrationaf ^ admission he became very restless 

^ well-developed but poorly nourished 
middle-aged white man. The conjunctive were pale. The nunils were 
legular and reacted to light and distance. The heart was sliehtlv enlarp-prl 

Thf 

T^iSe was shah appeared diminished by percussion, 

liaticit <M iritW ^1- 

'OL. 17S, Ko. 1.— ocTOBEn, 1929 IS 
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A'ldopi^y. (Twelve hours ]rostmortem.) I’lie body was that of a V'cli- 
devclopcfi, well-nourished middle-aged white man. 

Peritoneal cavity: Surfaces were smooth and glistening. No free fluid 
observed. Liver edge was at xyphoid and 2 cm. above costal margin. 
The diaphragm laj- at the fifth rib on both sides. 

The heart showed generalized enlargement with dilatation of the right side 
was noted. 

The lungs were negative except for congestion of bases. 

The Iwer was slightlj^ increased in size, the surface smooth and an 
opaque yellow-red in color, the markings indistinct. 

Gastrointestinal tract: Esophagus was negative. The cardia showed 
two narrow elongated slits in the mucous membrane, measuring 15 mm. bj" 
3 mm. The edges were elevated but not indurated. In the floor of one 
of these, there appeared to be a ruptured arteriole. Microscopic examina- 
tion showed tliis to be the case, and also that the floor of the ulcer was made 
up of fibrin, red blood cells, and polymorphonuclear leukocytes. The 
stomach was free from blood but the colon contained a large amount of 
brown-black pastelike material. 

Spleen, pancreas, kidneys, adrenals, bladder were essentially normal. 

Brain showed marked edema of the piaarachnoid. 

Anatomic Diagnoses. Ulcers of the cardiac end of the stomach. Hj’’per- 
trophy of heart. Minor arteriosclerosis of aorta and coronaries. Acute 
dilatation of the right heart. Universal acute passive hyperemia. Fatty 
metamorphosis of liver, kidneys, and heart muscle. 

Case V.— E. G., wljite, male, American, aged sixty-one years, entered the 
hospital because of pain in abdomen and constant belching of gas. When at 
home he never indulged in alcohol, but every two to three months he would 
drink hearily for three or four days. He had done this for about ten years. 
For twenty years he had been troubled by belching after eating greasy food. 
He never had colic or abdominal distress after meals, except after alcoholic 
excess. For about ten 3 'ears he had been subject to “drjr heaves” after such 
occasions. This would pass off or be relieved bj’' another drink of liquor. 
There would be no hematemesis or melena. 

One week before entrance, after drinking excessively for several days, he 
was awakened by sharp abdominal pain which persisted more or less until 
admission to the hospital. It was located to the left and above the umbili- 
cus and radiated only wlflle belching to the xyphoid. During this time the 
l)atient had been unable to hold anjThing on his stomach, vomiting about 
two minutes after food was swallowed. 

Pln^sical examination showed an emaciated and jaundiced man. Slight 
dullness was present at the right lung base with diminished breath sounds. 
The abdomen showed so much tenderness and spasm that palpation was 
difficult. In the epigastrium a mass w'as felt by some physicians. The 
liver edge was palpable at about the level of the umbilicus. There was 
marked arteriosclerosis. 

The urine contained a trace of albumin and numerous brown granular 
casts. The red blood-cell count w'as 4,340,000 per c.mm. The hemoglobin 
was SO per cent. The icteric index was 70. The van den Bergh test showed 
a delaj’ed direct and an indirect reaction. 

On entrance, the patient did not seem in a serious condition, but four days 
afterward his color suddenly changed to pale red, his pulse became weak, 
and he died rather suddenlj" that night. 

Clinical Diagnoses. Toxic hepatitis. Carcinoma of head of pancreas. 
Acute ])ericarditis. Cholelithiasis and cholec.vstitis. 

Avtopsif. (Seven hours postmortem.) The skin and mucous membranes 
were jaundiced. 
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Peritoneal cavity contained 200 cc. of thin, bright yellow fluid. ^ 1 ho liver 
edsre was 6 cm below the xyphoid and 2 cm. below the costal maipn. . 

° Pleural cSS About 75 cc. of yellow fluid and fibrin present. 

The heart was essentially negative. _ ^ , 

The lungs showed bronchopneumonia at right base. 

G^stmintestiSl: Esophagus showed loss of_ 
about 2 cm. above cardia of stomach. At the juncture of the esophagus 
and stomach were several fissure-like longiti^mal ulcers. Two of th^e 
were deep and penetrated to the muscularis. They measured about W mm. 
in length and 2 mm. in thickness. Microscopic section showed the floor ot 
the lesions to be composed of fresh granulation tissue. There was no blood 
in the stomach or elsewhere in the gastrointestinal tract. 

Pancreas was normal. , tvt i • i 

Liver; Weight 2100 gm. Moderately enlarged. Normal in shape. 
Capsule thin over a finely-mottled yellow-brown and red surface. Surface 
very minutely granular in region of gall bladder and near edges of left lobe. 
Gall bladder and ducts negative. 

Kidneys weighed 620 gm. Edge everted on section. Cortex measured 
8 mm. Cut surface is gray-red in color. 

Adrenals, bladder, genital organs were essentially normal. 

Anatomic Diagnoses. Acute toxic hepatitis. Bronchopneumonia, Acute 
nephritis. Ulcerative lesions at the cardiac end of the stomach. 

Discussion. The identical syndrome presented by these patients 
suggested that the responsible factor must be either alcohol, or vomit- 
ing or both. That the vomiting, rather than alcohol,' played the 
more important role, is supported by the case of an additional 
patient with pernicious vomiting of pregnancy. In this patient, at 
autopsy, there was one laceration at the cardiac opening identical 
with those described above. 

Consideration of bodily changes that occur with vomiting also 
supports the conception that the vomiting is an etiological agent in 
the production of hematemesis. Vomiting is a complex reflex act 
composed of a number of highly coordinated bodily changes.^ 
During the stage of nausea the pylorus closes and simultaneously 
the cardia and esophagus dilate. Counter peristalsis then gradually 
carries the gastric contents into the cardia and esophagus, and at the 
onset of retching the relaxed diaphragm assumes a deep inspiratory 
position. With the sudden convulsive increase of intraabdominal 
and mtrathoracic pressure, the gastric contents are then ejected. 
1 ttcr repeated attacks of vomiting at short intervals fatigue of the 
yoimtmg center sets in and^ this coordination often becomes dis- 
tuibed, and simultaneously with the convulsive retching movements 
the esophagus and diaphragm fail to relax. Thus the gastric con- 
tents are tlu-ust with great force against the cardiac opening 
in addition to these pressure changes it may be of etioloeic sio- 
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resistant to the digestive action of the gastric juice and may conse- 
quently become damaged or corroded, especially if other factors such 
as alcohol and pressure disturbances act synergistically. 

In order to ascertain whether such mechanical factors as outlined 
may play a role in the causation of ulcerative lesions of the cardiac 
opening, we have undertaken to determine ex-perimentally on the 
human cadaver which portion of the mucosa is most sensitive to 
pressure changes during retching. Two normal stomachs with the 
esophagus and duodenum attached were removed within two hours 
of death. The pylorus was tied, and the stomach partially filled 
vdth water. Then while putting slight pressure on the esophagus, 
at about the level at which it passes through the diaphragm, the 
contents of the stomach were forced into the cardia by squeezing 
the pylorus. When the condition present during retching is thus 
imitated, one observes that because of the peculiar shape of the 
cardia., the narrow cardiac opening greatly dilates. On opening the 
cardia and the esophagus numerous longitudinal lacerations or tears 
similar in location and distribution to the lesions found in the cases 
described were found. The rest of the mucosa is normal. It is 
highly plausible, that in patients reported with persistent vomiting 
of one or more days’ duration, similar pressme conditions may be 
present. 

Ulcerative lesions of the mucosa of the cardiac opening of the 
stomach, although of rare occurrence as compared with similar 
lesions of the pylorus, occiu nevertheless more often than is recog- 
nized. The diagnosis is rendered difficult because the lesions are 
likely to give less prominent sjmiptoms than ulcers of the pylorus, 
and Roentgen ray observations, unless performed carefully and with 
skillful technique, are less helpful than in pyloric lesions. The 
esophagoscope is the most valuable aid in establishing the diagnosis; 
and with the recent more widespread use of this instrument, ulcers 
of the lower portion of the esophagus are more often recognized. 
Recently, the clinical significance of peptic ulcers of the lower por- 
tion of the esophagus is becoming more fully appreciated.®-^ 

Excluding ulcerative lesions of the cardiac opening of the stomach, 
due to a primary condition, such as new growth, infection, corrosive 
poison, or developmental abnormality, the most important and 
frequent lesions are peptic and simple ulcers of unknown etiology. 
Peptic ulcers of the lower portion of the esophagus and cardia were 
recognized as early as 1839, by Albers.® The existence of the 
condition was nevertheless doubted until Quincke® in 1879 established 
the entity. Since his description over 100 cases have been reported, • 
but only a small number of these have been proved by autopsy and 
histologic studies. The structural pathologj^ of the peptic ulcers of 
the cardia and esophagus are identical vdth those of the stomach and 
duodenum. The etiologic factors of peptic ulcer, wherever located, 
remain obscure. 
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While peptic ulcers of the cardiac opening may be symptomless, m 
coSeSk number of patients retrosternal pam, or pain over the 
upper part of the back, is present. If the pam is increased during 
SSon the presence of the condition is even more suggestive. 
In^addition, vomiting and dysphagia due to spasm may occm. 
It is advisable to suspect a peptic ulcer in every case of cardio- 
spasm” until proved otherwise. A separation of peptic and acute 
ulcers of the cardia, without histologic examination, is impossible. 

It is characteristic of acute ulcers (sometimes called simple ulcers} 
that they produce no symptoms imiil hematemesis calls attention to 
their presence. The microscopic structure reveals them to 
recent formation. They consist of a simple loss of mucosa, with 
occasional damage to the muscularis. An accumulation of fibrin 
and polymorphonuclear leukocytes takes place, and finally after 
careful examination a ruptured bloodvessel is detected. Such 
lesions of the mucosa of the pylorus and the stomach were fully 
appreciated by such an authority as Rokitansky.^ 

The occurrence of these acute or simple ulcers close to the cardiac 
opening was described so vividly by Dieulafoy^ that following his 
publication clinicians attributed unexplained gastric hemorrhages to 
“ulceratio simplex,” or to “Dieulafoy’s ulcerations.”® In the firs't 
of Dieulafoy’s patients a sudden fatal hemorrhage occurred from a 
superficial “exulceration” “of the size of a five-frank piece,” located 
2 cm. distal from the cardia. In his second patient the unexpected 
onset manifested itself in severe hematemesis, which recurred, and 
during surgical exploration he observed an “exulceration” about the 
size of a “50-centime piece” near the stomach. In the same year 
Spiegelberg® reported a similar instance occurring in a four days’ old 
baby. At autopsy a pea-sized hemorrhagic area in the mucosa was 
found at the cardia, in the middle of which was a pinhead-sized 
superficia.1 ulceration. Since these reports a number of similar 
cases have been described. In “exulceratio simplex” no etiologic 
factors can be established and it was suggested by investigators 
that they might be early stages of peptic ulcers. 

We do not believe that our cases are comparable to those of 
peptic ulcers, or acute simple ulcers described by Dieulafoy and 
others. A feature of our 4 fatal cases was the gross appearance 
ot tile longitudinal fissure-like tears and ulcerations. Histologic 
examination proved the recent origin of these lesions. The rela- 
tively large number of patients who recover spontaneously suggests 
a strong tendency to healing. » Whether the source of bleeding in 
patients with recurring attacks after repeated alcoholic excess is due 

n J S lhiT* V? ” *1° rerupture of vessels in an old lesion can- 
ot be stated with certainty. It is also possible that the lacerations 
described may lead later to clironic peptic ulcers in some instances. 

nausea 2d 

^oiuiting especially if the normal mechanism of the latter is 
disturbcd-is responsible for the lesions of the cardia k ab^- 
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ported by 2 of the 3 patients reported by Quincke.® Although 
Quincke’s thesis is often quoted as the first proof of the existence of 
peptic ulcers of the cardia, an analysis of his case reports reveals 
that only 1 of his 3 patients suffered from peptic ulcer of the 
esophagus. The condition of his other 2 patients had corre- 
sponded exactly to the condition we report upon here. Both were 
women who vomited intensel}'^ and repeatedly before the occurrence 
of hemorrhage, and in both the diapln-agm was pushed upward, 
due to ascites and metastatic carcinoma in 1 case, and to a huge 
ovarian cyst in the other. The coordinated mechanism of vomiting 
was thus interfered with . The lesions found were slitlike tears of 
the esophagus, involving the mucosa and the muscularis near the 
cardia. Quincke considered the possibility of vomiting as a cause 
for the damage, but he discarded this explanation because he had 
not observed such lesions in other conditions associated with per- 
sistent vomiting. It is self-evident that the coordinated changes 
occurring during vomiting were severely disturbed in these patients, 
and the condition can be explained by our conception. 

In addition to the vomiting, the role of alcohol as a predisposing 
factor cannot be denied. Concentrated ethyl alcohol is a local 
irritant and an astringent causing temporary or permanent damage 
to superficial structures. Its role in precipitating peptic ulcers was 
advocated by French clinicians of the nineteenth century.^®-” The 
damage to the mucosa of the cardia, where alcohol arrives undiluted 
from the form in which it is taken, must be greater than on the 
mucosa of the stomach. 

The fact that many patients with most severe and persistent 
vomiting do not develop gastric hemorrhage does not invalidate our 
conception of the mechanism of the lesions described. It is seldom 
that a single etiologic factor precipitates disease. The combined 
presence of several conditions, some of which are but vaguely recog- 
nized, creates pathology in most instances. Persistent retching and 
vomiting Avith pressure changes in the stomach, and with the diges- 
tive effect of the gastric juice on the mucosa of the cardia, which is 
probably Aveakened by the preAuous damage of alcohol, are the most 
important causes of tlie described lacerations and subsequent 
ulcerations of the cardiac opening of the stomach. The presence 
of bloodA’essels in the lacerated area further determines the seA^erity 
of the hemorrhage. 

Conclusions. 1. SeA'ere, occasionally fatal, gastric hemorrhage 
AAuth hematemesis may occur after periodic alcoholic debauches. 

2. Acute lacerations Avitli ulcerations at the cardiac opening of the 
stomach Avere the sourcc^s ol such fatal gastric luunorrhages in three 
patients here described. 

3. Lacerations of the cardiac opening of the .stomach leading to 
ma.ssi\'e heuiori’hage may also develop in other diseases, for examjde, 
pernicious vomiting of pregnancy and malignant neoplasms, if 
associated Avith persistent nausea, retching and Ammiting, 
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4, The responsible ctiologic factors producing the described 
lacerations are: pressure changes in tire stomach during a disturbed 
mechanism of Yomiting and continuous regurgitation ot gastiic 
iuice over the mucosa of the cardia. The local irritant and astringent 
effect of alcohol as well as the nature of vascularity of the mucosa 
involved are also predisposing factors. 

5. In the presence of obscure gastric hemorrhage, or of hemateme- 
sis, lesions at the cardiac opening of the stomach should be thought 
of and in case surgical interference is undertaken the folds of the 
cardia should be explored carefully. 

Note.— We are indebted to Dr. Timothy Leary for his kindness in placing at our 
disposal some of the autopsy material reported in this paper. 
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The work reported herein concerns experiments carried out to deter- 
mine the pathogenicity, for rabbits and guinea pigs, of representative 
strains of this group of fungi. 

The majority of recent work along such lines has been done with 
strains of Monilia psilosis. Ashford^’® was able to produce systemic 
mycosis by intravenous injection into rabbits and guinea pigs of 
strains isolated from the stools of cases of sprue. The virulence 
could be enhanced by repeated passage through susceptible animals. 
SmitlT obtained somewhat similar results; intravenous injection of 
monilias from sprue cases, except in very small doses, regularly 
resulted in septicemia and death of the animal. Moniliasis of the 
gastrointestinal tract could be produced in guinea pigs by intra- 
peritoneal injection or b}'' introduction through a catheter directl;)" 
into the stomach. A few of Smith’s animals, at autopsy, showed 
lesions of the gastrointestinal tract. On a diet temporarily deficient 
in vitamin C, only 2 out of 12 guinea pigs survived. Of the 10, 2 
died of septicemia, and the other 8 showed striking and uniform 
lesions of the tongue, ileum and colon. Intravenous injection into 
rabbits, on the other hand, of relatively large doses of Monilia 
albicans, obtained from 2 cases of thrush, failed to cause death, 
although a septicemia with liver lesions could occasionall.y be 
demonstrated. Dold,® however, failed to attach any significance 
to the results of parenteral injections in animals as a means of 
differentiating between the monilias obtained from cases of sprue 
and those from other sources. 

In the literature there are numerous references to single strains of 
monilias, isolated chiefly from cases of chronic pulmonary or gastro- 
intestinal disease, occasionally from abscesses, and rarely from the 
blood stream. Many of these produced a fatal septicemia in rabbits 
on intravenous injection, but any attempt at a comparative biologic 
classification is impossible. Castellani® has isolated a number of 
different species of monilia from cases of sprue and of diarrhea. 
Tanner, Lamport and Lamport^ recovered yeastlike organisms from 
the throats of 10 per cent of over 1000 normal persons and found that 
many of these were pathogenic for white mice on intraperitoneal 
injection. 

Considerable work has been reported on feeding experiments 
with Monilia j)silosis. Ashford® was able to produce stomatitis and 
diarrhea by feeding strains with enhanced virulence, due to animal 
passage. Similar lesions were obtained with ordinary strains when 
the guinea pigs were placed on a vitamin-deficient diet. Smith' 
obtained similar results. Fleisher and Wachowiak® fed to rabbits 
a number of yeastlike organisms isolated from the stools of cases with 
diarrhea and were able to produce diarrhea and, in some cases, 
death; occasionally, the fungi were recovered from the blood and 
from lesions in the internal organs. Wood® was able to kill guinea 
pigs by feeding monilias isolated from cases of pernicious anemia. 
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The Wood of such animals, during life, and the organs, at 
were considered by Wood to show changes comparable ^ ^ose fou 
in Tiernicious anemia. No mention was made of the extent o 
anemia, other than a drop in hemoglobin from 88 to 62 per cent m 
one instance. He also thought that he found evidences of hemolytic 
anemia in a rabbit that had received daUy intravenous injections of 
sterile filtrates of dextrose water cultures of such monilias. i3rowne 
carried out feeding experiments with rabbits using a strmn of 
Monilia ysilosis obtained from a typical case of sprue, tliree 
rabbits remained healthy over a period of two months. Of the 
6 animals which died, 3 showed a progressive anemia and, at autopsy, 
marked deposits of, blood pigment in various organs. Broun, 
Jacobson and Garcia^^ and Warthin,i 2 ^ging strains from cases^ of 
pernicious anemia, have failed to confirm the results of these feeding 

experiments. . , . , 

It will be noted that a considerable divergence of opinion exists 
in regard to the pathogenicity of strains of monilias which are 
apparently identical. The experiments, herewith reported, were 
undertaken, primarily, with yeastlike fungi isolated from .the stools 
and gastric contents of cases of pernicious anemia. The macro- 
scopic and microscopic lesions and the symptomatic changes that 
were observed were compared with those that developed in animals 
after the injection of similar organisms isolated from cases of disease 
other than pernicious anemia. The latter included several strains 
of fungi isolated from 'Thrush” membranes. All of these strains 
have been shown^ to be indistinguishable from representative named 
strains of Monilia josilosis. They have been classified together in the 
specific group, Paramccharomyces A. Numerous experiments are 
also reported with representative strains of other specific groups, 
previously defined.^ 

Experimental. No attempt was made to render the animals more 
susceptible by placing them on a deficient diet. In all experiments, 
both rabbits and guinea pigs received their usual rations of oats, 
cabbage, carrots and hay. 

Intravenous Injection. Method. All strains'were grown in dextrose-pep- 
tone water at 37.5° C. for approximately forty-eight hours. One or 2 cc 
were removed with a sterile pipette and transferred to a test tube This 
tube was shaken \agorously for several minutes in order to break up any 
clumps of the momha. The culture was then drawn up to the "0 5” mark 
corpuscle counting pipette and diluted with salt solution. 
Mtcr shaking, a counting chamber was filled and the count made All 
distinct buds were considered individual organisms. As a rule the cultures 
contained approximately 30,000 cells per c.mm., or 30,000 000 (30 x 10*^) 
per cc Ihe organisms were injected into the ear vein of a rabbit The ?tand 
ard rabbit weight was taken as 1800 gm., and the amount of 

tiie culture. If the necessary amount of culture was less than nn fuic, 



5iS NYE, ZEKFAS, CORWELE; PATIIOGENICITY OP YEASTLIKE FUNGI 

discarded and the sediment diluted to 5 cc. with sterile salt solution. All 
rabbits that died were autopsied and, in those that failed to show the 
typical multiple abscesses of the kidneys, portions of these organs were fixed 
and sectioned in order to demonstrate the presence or absence of micro- 
scopic lesions. 

The first experiments were carried out with a strain of Para- 
saccharomuces A, No. 73, isolated from the stool of a case of per- 
nicious anemia. It was found that 20 x 10® organisms per 1800 gm. 
body weight would cause death in a rabbit five or six days fol- 
lowing injection. Similar amounts heated at 60° C. for thirty 
minutes or amounts less than 10 x 10® were invariably innocuous. 
Death was preceded by a considerable period of inactivity, accom- 
panied, in the majority of instances, b3’^ muscular twitchings and, 
occasionally, by convulsions. There was a marked loss of weight in 
animals that received a fatal dose. The organisms could be re- 
covered from the blood stream within twenty-four hours after 
injection. Cultures taken fom* to six days afterward, however, were 
invariably sterile, even in fatal cases. Red blood corpuscle counts 
and hemoglobin determinations failed to reveal any anemia. The 
injections were usually followed by slight to moderate increases of 
the white blood corpuscles, even in animals receiving sublethal doses. 
The reticulocytes showed no significant changes. Urinalysis from 
rabbits receiving sublethal doses showed the presence of small 
amounts of albumin and a few granular casts wliich appeared two 
or three days following injection and persisted for four or five days; 
the blood nonprotein nitrogen remained within normal limits. In 
fatal cases, albumin appeared in the urine on the second or third day, 
with or without the presence of casts. One or two days before 
death, there was complete anuria,- accompanied by a marked 
increase in the nonprotein nitrogen of the blood. 

At autopsj', in fatal cases, the cortices of the kidneys were in- 
variably riddled with myriads of small pale-yellow abscesses. A few 
lesions were occasionally found in the pyramids. In -rabbits, which 
received an overwhelming dose, similar lesions, though fewer in 
number, could be demonstrated in the heart muscle, and, rarely, in 
the lungs, liver and wall of the intestines. Microscopically, abscesses 
have been found in the brain and pancreas. Occasional abscesses 
in the kidney cortices could be demonstrated in animals which had 
received sublethal doses and had been subsequently sacrificed. 
Such animals, however, failed to show lesions in other organs. 

In sections from rabbits killed within a few hours^ after injection, 
it has been possible to show that the kidney lesions start from 
individual fungi lodged in the capillary network surrounding the 
convoluted tubules and, occasionally, in the capillaries of the 
glomeruli. Tlie organisms grow out into the surrounding tubules 
and glomeruli, polymorphonuclear leukocytes appear, the normal 
kidney structure is destroyed and the typical miliary abscess results. 
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The lesions in the pyramids are apparently second.'iry to the in'cscncc 
oSl in the collecting tnbnlcs. Viable fungi can be recovered 
from the urine. If the lesions arc too few to produce sufficient 
cortical destruction to result in death, they heal with the formation 
of scar tissue. In animals which were sacrificed ten days to two 
weeks following injection and which, grossly and microscopically, 
showed a moderate number of kidney lesions in various stages ol 
healing, it was impossible to demonstrate the organisms m sections 

stained by the Gram-Weigert method. ^ 

Smears and cultures of the kidneys taken at autopsy m fatal 
cases were invariably positive. Blood cultures, on the other hand, 

were always negative. , , , • , 

The accompanying tables (Tables I and II) give abbreviated 
records of animals which are representative of the group as a whole. 

The pathogenicity and lethal dose of various strains of Faramc- 
charomyces A and of strains of other specific and generic groups ivere 
also determined by intravenous injections in rabbits. These results 
are briefly summarized in Table III. It will be seen that all sti’ains 
of Parasaccharomyees A, regardless of their source and age, were able 
to cause death in amounts ranging from 2 x 10*^ to 100 x 10® organisms 
per 1800 gm. body weight. The macroscopic and microscopic 
findings were identical with those described following injection with 
Parasaccharomyees A, No. 73. All of the other groups of para- 
saccharomycetes and representatives of the two other generic groups, 
however, were apparently innocuous, even with amounts as large as 
100 X 10®, with the exception of Parasaccharomyees B. It should 
be remembered that the latter species is morphologically indis- 
tinguishable, but culturally somewhat different, from Parasaccharo- 
myces A. With this organism death did occur with a 100 x 10® 
dose and typical lesions were found. In order to determine whether 
or not nonfatal. kidney lesions were present following injection 
with fungi from this large group of relatively nonpathogenic strains, 
rabbits were inoculated intravenously with 100 x 10® organisms 
and sacrificed five days later. All kidneys were grossly negative 
and abscesses were found microscopically only in the rabbit wlfich 
received Parasaccharomyees B, 

All but three of the Parasaccharomyees A strains were fatal in 
numbers ranging from 2 x 10® to 20 x 10® per 1800 gm. body 

strains was obtained from Dr. B. IC. 
Ashford (Momha psilosis, No. 34a) and another from the late 
Dr. Edwin J. Wood {Momha psilosis, Si.). Although the date of 
toen isolation is unknown, probably both had been kept on artificial 
media for at least two or three years. The third strain, No. 73, 

of 100 following isolation, had a lethal dose 

100 X 10 , although a year previous only 20 x 10® organisms 
we necessary to cause death. AsUord's steain was also teS 
tollomng S direct rabbit-blood transfers and it was found te the 



TABLE I.— ABBREVIATED PROTOCOLS OF RABBITS INJECTED INTRAVENOUSLY WITH VARYING AMOUNTS OF 
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tive on pieces of liver and kid- 
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Autopsy — generalized multiple abscesses. 
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lethal dose had been reduced from 100 x 10'^ to 40 x 10“ organisms. 
These results would seem to indicate that the virulence diminislies 
with the age of culture. One strain, ParasacGharomyces f 

however, which, incidentally, had the lowest lethal dose, retained its 
original virulence even after two years on artificial media, ur ler- 
more, the lethal doses of fairly recently isolated thrush strains 
were practically of the same magnitude as those of intestinal strains 
which had been kept on artificial media for more than a year. 

Intraperitoneal Injection. Rabbits were injected intraperitoneally 
with Imown amounts of two strains of Parasaccharomyces A, No. 4- 
and No. 73, both isolated from cases of pernicious anemia. With 
the former, 200 x 10“ organisms per 1800 gm. body weight, or 100 
times the fatal intravenous dose, were required to cause death, which 
occm-red in five days. With the latter, 650 x 10“ organisms, or 30 
times the fatal intravenous dose, caused no apparent ill effects, 
whereas 500 x 10“ organisms, injected intraperitoneally two weeks 
following the first injection, caused death in twenty-four hours. At 
autopsy the outstanding lesion, in both instances, was a marked 
fibrinous peritonitis; a few abscesses were found in the kidneys and 
liver, but they apparently had arisen from subcapsular infection. 
In spite of the massive doses received, there was no evidence of 
invasion, with subsequent blood-stream infection. In animals that 
received sublethal doses there was a steady increase in body weight 
over a period of two or three weeks and the blood pictm’e remained 
normal. 

A series of 38 guinea pigs, weighing approximately 300 gm. each, 
was injected intraperitoneally with 250 x 10“ organisms from four- 
day dextrose peptone water cultures of 38 different strains. From 
half of these animals satisfactory stool cultures were obtained prior to 
injection— 8 were negative for yeastlike fungi, 10 yielded organisms 
similar to Parasaccharomyces C and one a strain similar to Para- 
saccliaromyces A. The animals were weighed and their stools cul- 
tured at two-, four- and nine-week intervals. Only 4 of the guinea 
pigs showed organisms in the stools similar to those injected— 3 of 
these shoAved no ill effects from the injections and were discarded at 
the end of two months; the other, which died after four and a half 
weeks, showed no lesions, at autopsy, Avhich could be attributed to i 
the fungi. Of the 38 guinea pigs, 24 died after periods ranging from 
four days to nine and a half weeks— unfortunately all, of the guinea 
pigs were, at that time, going tlirough a serious epidemic of pneu- 
monia. Of these 24 animals, 9 showed, at autopsy, unilateral or 
bilateral pwumoma, 14 no demonstrable lethal tefons. and one a 
purulent pentomtis. The latter animal died four da^ afteniie 
injection of Parasaccharomyces A, No, 4 which strain wUi K 
recalled, was found to be relatively virulent for rabbits ’in this one 

hearts blood of the autopsied animals were consistently negative 
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Tiny subcutaneous abscesses at the site of injection and localized 
peritonitis, particularly^ in the neighborhood of the pancreas, with or 
without small abscesses, were frequently observed and cultures from 
such abscesses usually yielded yeastlike fungi. Sections of the 
organs examined microscopically showed no evidence of a generalized 
infection and Gram-Weigert stained sections of the pneumonic lungs 
were negative for fungi. 

Several guinea pigs were injected intraperitoneally with increasing 
amounts, up to 5 cc., of four- and seven-day Berkefeld filtrates of 
Pamsaccharomyces A, No. 73, cultures in dextrose peptone water. 
No ill effects were noted. 

Intradermal Injection. Rabbits and guinea pigs were injected 
intradermally with four- and seven-day Berkefeld filtrates of Para- 
saccliaromyces A, No. 73, cultures in dextrose peptone water. The 
skin reactions were consistently negative. 

Feeding. Three guinea pigs were fed cultures of three different 
strains of Paramccharomyces A {Monilia 'psilosis, No. 6 and Para- 
saccliaromyces A, No. 73 and No. 131) for a period of one month. 
Three cubic centimeters of a twenty-four-hour dextrose peptone 
water culture were fed daily by mixing with chopped cabbage and 
carrots. As will be seen from Table IV, the animals gained steadily 
in weight and the blood pictures remained essentially normal. They 
were killed at the end of a month. There were no gross lesions and 
portions of the livers, kidneys and spleens failed to give any test for 
hemosiderin. The organisms were recovered on culture from the 
intestinal tract. 

■ Discussion. In an earlier paper' it was emphasized that the 
majority of yeastlike fungi isolated in appreciable numbers from 
hitman stools and gastric contents, particularly the former, are 
morphologically and culturally identical. These organisms were all 
included in the specific group, Parasaccliaromyces A. In this group, 
also, were placed various-named species of monilia and yeastlike 
organisms obtained from typical “tlu’ush” membranes. This 
specific identity is further substantiated by the pathogenicity of 
various strains, regardless of their source, when injected intra- 
venously, in fairly large numbers, in rabbits. The difference, as 
regards pathogenicity, between Parasaccliaromyces A and the other 
groups of parasaccharomycetes is striking. Only one other group, 
Parasaccliaromyces B, was able to produce lesions, even in relatively 
large amounts. This group morphologically, and, in certain respects, 
culturally, is identical to Parasaccliaromyces A . Representatives of 
the two other generic groups, crj'ptococci and endomycetes, were 
harmless. 

These findings would seem to indicate that, in judging whether or 
not a certain yeastlike fungus is "pathogenic,” but little significance 
can be attached to the fact that it is able to cause death when 
injected intravenously in a rabbit. Such a strain would probably 
fall into the large specific group, Parasaccliaromyces A, but repre- 




Fig 1 -Rabbit No. 508, killed dve hours after the intravenous injection of 50 x 
106 Parasaccharomyces A. Section of kidney, Gram-Weigert stain. X 100 . 
In the center of the field is a single organism, located in an intertubular capillary. 



Fig. 2. — Rabbit No. 507, killed twenty-three hours after the intravenous injection 
of 50 X 10® Parasaccharomyces A. Section of kidney, eosin and methylene blue 
stain. X 700. The lesion is more advanced. Several tubules are involved and 
there is a definite focus of acute inflammation. Numerous elongated forms of the 
fungus can be seen in the lumen of the convoluted tubule in the upper half of the 
field. 





Fig. 3. — Rabbit No. 507, killed twenty-three hours after the intravenous injection 
of 50 X 10® Parasaccharomyces A. Section of kidney, eosin and methylene-blue 
stain. X 500. This lesion involves a glomerulus. The acute inflammatorj' exudate 
can be seen in the glomerular tuft and capsule, in the surrounding kidney tissue, and 
in the lumen of an adjacent convoluted tubule. 



Fig. 4. — Rabbit No. 507, killed twenty-three hours after the intravenous injection 
of 50 X 10® Parasaccharomyces A. Section of kidney, Gram-Weigert stain. X 160. 
A lower magnification showing lesions similar to the two preceding, but stained in 
such a way as to bring out the colonies of fungi. 





Fig. 5.— Rabbit No. 120, found dead four days after the intravenous injection of 
40 X 10® Parasaccharomyces A. Section of kidney, Gram-Weigert stain. X 125. 
An atypical reaction, in that there are an enormous number of organisms vdth very 
little inflammatory reaction. The large compact masses are contained in the dilated 
lumina of convoluted tubules. 
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scntatives of this group have been recovered from the stools and 
gastric contents in a wide variety of conditions wJiere there was no 
indication of abnormality in the gastrointestinal tract. 

The nonpathogenicity of the other specific and generic groups is in 
accord with the findings of many other investigators when working 
with cultures of “wild yeasts.” The criterion by virtue of which the 
term “wild yeast” is applied is somewhat doubtful, but it would seem, 
in general, that the adjective “wild” is applied to any yeastlike 
organism which is nonpathogenic to the rabbit on intravenous 
injection. No hint has been obtained as- to the fate of these non-, 
pathogenic strains in the rabbit. 

The pathologic findings in the organs, particularly the kidneys, 
of rabbits that had been sacrificed or had succumbed following the 
intravenous injection of Parasaccliaromyces A were extremely inter- 
esting. The typical miliary abscesses, except after overwhelming 
doses, were found almost exclusively in the cortices of the kidneys, 
in spite of the fact that individual fungi could be demonstrated in the 
capillaries of the lungs, liver, spleen, and heart muscle an hour after 
injection. It would seem lilcely that this particular portion of the 
kidneys offers a more favorable site for the growth of the fungi, 
possibly on account of better conditions of hydrogen-ion concentra- 
tion or of nutrition. From their original location in the intertubular 
capillaries and, more rarely, those of the glomeruli the organisms 
proceed to multiply and to invade the contiguous tissue; and, an 
abscess results. Death, in such cases, would appear to result 
primarily from extensive kidney damage, for it is preceded by com- 
plete anuria, a marked increase in blood nonprotein nitrogen, collapse 
and, frequently, muscular twitchings and convulsions. When large 
numbers of the organisms were injected, abscesses were found in 
other parts of the body. Gastrointestinal lesions were never found 
except in animals that had received an overwhelming dose and, in 
such cases, the lesions consisted of abscesses identical with those 
found in practically every organ of the body. Diarrhea was some- 
times present in fatal cases, but was not a consistent finding. The 
rabbits showed no striking change in the blood picture and the organs 
at autopsy, failed to give an iron reaction indicative of liberation of 
abnormal amounts of hemoglobin-derived pigments. 

In a series of guinea pigs, that received large intraperitonea 1 doses, 
the animals did not die of lesions that could be attributed to fungus 
infection, with one exception, and this one died very acutel}'’ with a 
marked purulent peritonitis. It is true that the results might 
have been different, if the animals had been placed on particular 
diets deficient in one or more vitamins, minerals, or other sub- 
stances. 

Even though it is accepted that Parmucc/iaroiiu/ces , I is iiathogenic 
for rabbits, it must be acknowledged that the virulence is exceedingl.v 
low and that the fatal lesion is quite unusual. A considerable num- 
ber of organisms must be injected intravenously in order to produce 
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death. Sublethal doses cause 


a vawiuir iiuiubcr of abscesses iii the 
kidneys, but these lesions are quickly mastered by local or circulating 
protective factors and subsequent systemic infection 
Even in fatal cases, fungi were never recovered from the heai ts blood 
pro^^ded a period of two days had elapsed since the last injection. 
This lack of invasive power is also clearly demonstrated^ by tlie 
observations on rabbits that received intraperitoneal injections. 
In one instance, 100 times the lethal intravenous dose was required 
to produce death; and, even then, there was no evidence, macin- 
scopically or microscopically, of blood-stream infection. Ihe 
pathologic findings, following intravenous injection, seem to 
be directly proportional to the number of organisms injected. 
With sublethal and minimal lethal amounts, the lesions were con- 
fined, practically entirely, to the kidneys, but, as the dose was in- 
creased, more organs were found to be involved. 

Guinea pigs fed normal diets containing cultures of Parasaccharo- 
myces A failed to show any ill effects. The gain in body weigh!: was 
progressive and there was no evidence of anemia. 

The evidence accumulated in the work reported here and in the 
previous paper^ would seem to warrant the conclusions that the 
yeastlike fungi occur quite commonly in the human gastrointestinal 
tract and that, with the exception of Parasaccharomyces A, they are 
essentially saprophytic. That this one species is relatively parasitic 
is evidenced by the fact that it is about the only one to be recovered 
in appreciable numbers from human stools. If animals are injected 
with sufficient numbers of a strain of Parasaccharomyces A, intraven- 
ously or intraperitoneally, or, if, as other investigators have shown, 
the normal protective agencies are diminished by certain vitamin- 
deficient diets, lesions result and death ensues. The parallel of the 
latter condition exists in the human body, for it is a well-known fact 
that in the one condition, “thrush,” in which the etiologic factor is 
undoubtedly a parasaccharomyces and probably one belonging to 
the specific group, Parasaccharomyces A, a state of lowered resistance 
in the patient is usually a pre-requisite. Thrush membranes, as 
stated by Osier, most commonly occur “in enfeebled, emaciated 
infants with digestive or intestinal troubles” and “in adults in the 
final stages of fever, in chronic tuberculosis, diabetes, and in cachectic 
states.” There are undoubtedly authentic cases in which death 
has been due to a generalized infection with these organisms. In 
such cases, ho^yever, there was probably some underlying cause which 
permitted the invasion and multiplication of the fungus. The same 

of relatively nonpathogenic inhabitants 

of the gastrointestinal tract— for instance, Bacillus jproteus. 

Conclusions. 1. Yeasthke fungi belonging to tire specific group 

raEloCr"- f ' '■^Sardless of their source, are pathogeffic foJ 
laoDits loUowing intravenous injection. ^ 

strains of other specific and generic orouns of 
yeasthke fuLp, .solated from the gasfrointestinaf S, C nonl 
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pathogenic, at least when injected intravenously in rabbits in large 
doses. 

3. Relatively large doses of Parasaceharomyces A are necessary to 
cause death in rabbits and the invasive power of such organisms, as 
judged by observations on animals following intraperitoneal injec- 
tion, is practically nil. 

4. Death in rabbits following the intravenous injection of Para- 
saccharomyces A is due, primarily, to extensive renal damage, with 
a resulting uremia. 

5. No gastrointestinal lesions' or noteworthy changes in blood 
picture were observed in guinea pigs fed for a month with fresh 
cultures of Parasaceharomyces A in addition to a normal diet. 

6. These facts, together vdth others previously reported, seem to 
warrant the conclusions that the yeastlike fungi classified as Para- 
saccharomyces A are relatively common in the human gastrointes- 
tinal tract and that their importance in human pathology rests in 
their possible role as infectious agents in conditions of lowered 
resistance. 
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THE CEREBRAL CIRCULATION. 

IX. The Reiationship of the Cervical Sympathetic Nerves 
TO Cerebral Blood Supply,* 

By Stanley Cobb^ M.D., 

phofessor of neuropathology, harvard medical school, boston, mass. 
(From the Department of Neuropathology, Harvard Medical School, Boston, Mass.) 

For more than thirty years there has been a controversy as to 
whether or not cerebral vessels are under vasomotor control. This 
paper is an attempt to indicate briefly the history of the subject and 

* Read at the meeting of the Association for Research in Nervous and Mental 
Disease, New York, December 27, 1928. 
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to report in a summary rvay some Kc™* ‘ f ® Dep=irtment 

nf Neuxopatlioloey at the Harvard Medical School. . 

The standard textbooks on physiology in English gn^e the impres- 
sion that the question is settled: that there is no such contrd, and 
in fact, that there are no nerves to the vessels of the brain. To 
example, Bayliss (1924)^ states: “As will be seen later, there is no 
adequate evidence that the cerebral vessels have any vasomotor 
control; the importance of the brain is such that its circulation is 
regulated by the whole of the rest of the body, which is caused to 
accommodate itself, by constrictor and dilator nerves, to the needs of 
the brain.” On the other hand, clinicians have long accepted 
“cerebral vascular spasm” as the cause of transient hemiplegia, 
aphasia, migraine and convulsion. For example, we find in 
“Cecil’s Textbook of Medicine’] (1927) “There have been reported 
cases of transitory hemiplegia resulting from cerebral vascular 
spasm. The condition is allied to intermittent claudication of the 
lower extremities. These ‘vascular crises,’ as they have been 
termed by Pal, are particularly common in smokers.” 

The physiological dogma that the cerebral vessels lack all vaso- 
motor control seems to have its origin in the work of Leonard Hill 
(1896).® Hill’s experiments led him to conclude that in every 
experimental condition the cerebral circulation passively follows the 
changes in the general arterial and venous pressures, and that there 
is no evidence for the causation of cerebral anemia by spasm of the 
cerebral arteries. These sweeping conclusions have been accepted 
without critical examination by the writers of most textbooks. The 
work of Weber (1908)^ does not appear to have been read by many 
English-speaking physiologists. Experimenting with cats, he found 
in 75 per cent a decrease in brain volume following stimulation of 
the cervical sympathetic. He criticized Hill’s method because it 
did not take into account changes in pressure due to an increase in 
the amount of cerebrospinal fluid, a factor which might well mask 
the effects of vascular change as determined by Hill. He, therefore, 
considered Hill’s method inadequate and his conclusions false. 
Weber’s work, though excellently done, gives only indirect evidence. 
The vessels of the brain were not actually seen to change in caliber; 

* For a detailed discussion see Lennox and Cdbb.^® 

t The indm^al studies are as follows; Observation and Measurement of Pial 
StuS of Psychiat., 1928, 19, 751. A- Quantitative 

H O wAlff A Control of Cerebral Vessels; H. S. Forbes and 

Sniiu- olff Arch. NwroL and Psychiat., 1928, 19, 1057. The Action of Hypertonic 

PreLre H G^wX Changes in Intracranial 

“ir t * 4 . * f T * 'Nolle and £E. S. Forbes, Arch. Neurol, and Psvchiat 1Q9R 90 

Its SdXTif 

Cervdcal SympathectoAyM H SS' h'^'G WoW ^ 
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]ie argued that they must contract and dilate because brain ^mlume 
changed and all other variables were controlled. 

Muller and Siebeck (1907)“’ carried out exj^eriments which indi- 
cated that there was a distinct and fairly rapid increase in the volume 
of the brain after section of the cervical sympathetic, the systemic 
blood pressure remaining at a constant level. Hurthle (1889)® and 
others in Iris time measured the pressure in the circle of Willis. 
Stimulation of the cervical sympathetic nerves caused an increased 
arterial pressure synchronous with a drop in jugular venous pressure. 
For a comprehensive bibliography, the reader is referred to Tiger- 
stedt’s Physiologic des Kreislaufes (1923)^ and to the recent 
paper by Forbes and Wolff (1928).® 

A series of experiments by Talbott, Wolff and Cobb (1928),? 
that have not yet been published, may be briefly reported here. 
Ten cats were operated upon under ether anesthesia. In each the 
left cervical sympathetic nerve was aseptically exposed, cut and 
approximately 2 cm. removed. An increase in temperature of the 
ear and a constriction of the pupil on the operated side was accepted 
as evidence that the cervical sympathetic nerve had been cut. After 
a lapse of time varying from one hour to six days, the vessels of the 
head and brain were injected with a 2 per cent aqueous solution of 
Berlin blue. The injection method is briefly as follows: 

After anesthetization with ether the thorax was rapidly opened 
and the heart and great vessels were exposed. The internal man- 
mary arteries and the abdominal aorta were clamped. The peri- 
cardial sac was next opened and an incision was made through the 
wall of the left ventricle. A cannula was inserted through the 
incision and carried past the aortic valves into the ascending aorta 
and ligatmed. The injection mass, warmed to body temperature, 
was then allowed to run in at a constant pressure varying between 
220 and 225 mm. of mercury. Ludwig’s injection apparatus was 
used. With this apparatus the injection pressure was recorded and 
controlled throughout each experiment. The amount of Berlin 
blue injected into each animal varied between 150 and 200 cc. The 
injection was started while the animal was still alive, but within 
five to ten seconds the animal was dead. Speed is an iniportant 
factor because even a brief delay would allow asphyxia to dilate the 
vessels. After injection the brains were hardened, embedded and 
cut. Serial sections were made from a block cut to take in the whole 
surface of the brain at the level indicated in Fig. 1. In these 
sections, micrometer measurements were made of the injected capil- 
laries in the Area Occipitalis (area 17 of Winkler and Potter)^” in the 
areaposicentralis (area 1 to 3) and in the areavnsvlaris (area 13 to 16). 
Knowing the area covered by the square micrometer scale, and the 
thickness of the section, the, length of injected capillary per cubic 
volume of brain substance could be fairly accurately measured for 
each hemisphere. Technical errors such as those due to shrinkage 
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I IQ. 1. — Diagram shoiving tlie increase in capillary bed in the left hemisphere after 
left cervical sympathectomy. Each block represents 100,000 cubic micra of cortical 
tissue, the bloodvessel drawn in represents the length of injected capillary measured 
in this block (about 62 micra in length, in the normal right hemisphere) . After cutting 
the left cervical sympathetic nerve there is found by micrometry of the injected 
capillaries an increase of from 12 to 49 per cent in capillary bed in the left hemisphere. 
The arrows indicate the plane and level of section of the cat’s brain. The sketch of 
the section at the left shows the location from which each of the three blocks of 
cortex were removed for microscopic examination. 


is considered as the one experimented upon, and the right hemis- 
phere is taken as tlie control. 

Good preparations with even injections were obtained in 8 of the 
10 animals. - The capillary measurements showed that in every case 
more capillaries were open in the side operated upon (left hemi- 
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spliere) than in the normal right hemisphere. TJie greatest increase 
was in the area occipitalis, it was distinct but less marked in the area 
postcentralis, and very slight or negligible in the area insnlaris. 
According to Stohr“ there are several routes by which cerebral 
vasomotor nerves reach the brain; it is unlikely therefore that cutting 
the cervical sympathetic nerve on one side will completely denervate 
the ipsilateral hemisphere. This may account for the observed 
variations. 

Taking all the observations and averaging them, a comparison of 
the side operated upon (left hemisphere) with the untreated side (right 
hemisphere) shows that in the area occipitalis there was an increase of 
49 per cent in the length of injected capillarj'^, in the area postcentralis 
an increase of 30 per cent, and in the area msnlaris an increase of 
only 12 per cent. The third figure is within the limits of probable 
error and means little. The other two are significant, especially 
because the two most important sources of error both tend to dilate 
capillaries and thus make less obvious the difference between the 
operated and normal sides. These sources of error are: (1) the 
unavoidable period of asphyxia at death; (2) the injection under a 
pressure of 220 mm. of mercury. Thus the conclusion seems justi- 
fied that cutting the cervical sympathetic nerve causes an increase 
in the capillary bed of the ipsilateral cerebral hemisphere. 

All the experiments so far described are indirect and therefore not 
entirely satisfactory, but there is a group of investigators who have 
directly observed the cerebral circulation through a trephine hole in 
the skull. Since the time of Brachet (1830)^^ numerous authors 
have made microscopic observations of the living cerebral vessels 
and seen changes in the caliber of the vessels after stimulation, but 
their work was done with an open skull, a procedure which so greatly 
alters the intracranial pressure relationships that conclusions from 
their observations must be drawn with caution. Direct observa- 
tion of changes in vessel caliber, however, can be regarded as crucial 
evidence, if the conditions of the experiment are essentially normal, 
and if the experiments are well controlled. 

A window in the skull was first introduced by Ravina (ISll).^^ 
Cushing (1901)''^ employed it to watch the eft’ects of increased intra- 
cranial pressure. More recently Forbes (1928)^® has greatly improved 
the technique by adding a washout system beneath the window, by 
applying micrometry and microphotography to the vessels observed, 
and by concomitantly recording arterial and cerebrospinal-fluid 
pressures. The observations made by Forbes and Wolff (1928)®''*' 
bring strong evidence to support the theory of vasomotor control. 
The pial vessels are seen to contract immediately after stimulation 
of the cervical .sjnnpathetic nerve and to dilate after stimulation of the 
central end of the cut vagus (see Fig. 2). During these reactions the 
systemic arterial pressure either remains constant, or rises during 
cerebral vasoconstriction and falls during cerebral vasodilatation. 
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n\ o i‘ti ihp -nreswe of the cerebrospinal fluid in general parallel 
suJden changes in the diameter of the arteries, the pressure 
^SrdUaStion and falling mth consmdm 

SrXrrMWofptiivelyl^^^^^ changes in the systemic artentd 
prSsme; they also hd convincing data to the already considerable 

evidence of Weber, Hurthle and others. 

In addition to experiments on ner^m stimulation much ork as 
been done on the effect of adrenalin on the vessels of the bi am. _ i h , 
as a method for determining the presence of vasomotor nerves i^s not 
entirely satisfactory, although such an authority as Gaskell (191b) 
says that the action of adrenalin has proved the existence of vaso- 
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Eig. 2. — Photomicrographs of a pial artery taken through a window in the skull 
of a cat. A, two minutes before sj^mpathetic stimulation. The artery is 58 microns 
in diameter. B, 40 seconds after a 60-second faradic stimulation of the left cervical 
sympathetic nerve (coil distance, 9 cm.). The artery shows a constriction amounting 
to 15 per cent of its initial diameter. C, at the end of a 60-seeond faradic stimulation 
of the left vagus nerve (coil distance, 9 cm.). The artery has dilated to 63 microns in 
diameter, which is 7 per cent larger than before the sympathetic stimulation. (See 
Eorbes and Wolff.®) 

constrictor nerves in the brain. Schilf (1 926)^8 is of the opinion that 
the action of adrenalin in itself cannot be used as a proof of the 
presence of vasoconstrictor nerves. Such interesting work as that 
of Wiggers (1905)/® who showed by perfusion of an excised brain 
that adrenalin decreased the outflow, should only be used as corrob- 
orative evidence of the existence of vasomotor nerves. The recent 
experiments of Gruber and Eoberts (1926)®“ explain the former 
conflicting evidence in this field; apparently the dilatation of cerebral 
vessels following application of "adrenalin” recorded by several 
observers was due to tlie use ot acid solutions, or to chloretone. 
1 lire adrenalin alkaloid causes vasoconstriction if the solution is not 
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Tims t.lici'c is Si:()()(l evidence that tlie cerebral vessels contract on 
stiinnlation of the cervical sjnniiathctic nerve, that they lose their 
tone and dilate when that nerve is cut, and that they dilate when the 
central end of the vagus nerve is stimulated. In other Avords, the 



Fig. 3. — Two experiments by Forbes and Wolff showng the effects of (A) sympa- 
thetic and (J5) vagal stimulation. Time is given on the abscissa in minutes, i'ara lo 
stimulation was applied to the nerves in the neck during the time covere J 
shaded quadrangles. The lower dotted line gives the intracranial. pressure measi r 
in millimeters of cerebrospinal fluid registering in a manometer attached o .a 
in the cisterna magna. The heavy middle line shows the changes in the , 

the pial artery as measured under the microscope in micra. The upper me 
the variations in femoral artery pressure measured in millimeters of mercury, 
obvious that the changes in caliber of the pial artery are not only in ' 

but in spite of, the changes in the systemic arterial pressure. ^ nof: ^ 

and details see Forbes and AVolff, Arch. Neurol, and Psychiat., 19«S, , 


bloodvessels of the brain reaet in the same Avay as vessels in ot lei 
organs. It may well be that they reaet less strongly, horbes ant 
Wolff observed in the small pial arterioles an average reduetion o 
diameter of only 8.5 per cent on sympathetic stimulation, and .i 
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dilatation on vagal stimulation averaging 22 p« 

From the functional standpoint hmvever L i X 

nificant change, for according to Poiseuille s Law (1842) the 
volnmeflow through a capiUary tube of given length 
with the fourth power of the diameter of the tube. ith a 22 pe 
cent increase in diameter, therefoi;^e, there would be almost 15 
per cent increase in blood flow, that is the imnute-volume would 

become two and a half times as great. _ 

Summary. Taking all this evidence into consideration, it .woulc 
seem that vasomotor control of at least the superficial cerebia 
vessels is now established. One must be guarded, however, m 
drawing clinical conclusions. Physiologically, it has been shown 
that pial vessels may constrict or dilate in response to appropriate 
stimulation, but in anesthetized animals the changp are not of 
great magnitude, and may be overcome by large variations in sys- 
temic pressures. L. Hill’s statement, strictly spealdng, still holds: 
“There is no evidence of a causation of cerebral anemia by spasm of 
the cerebral arteries.” Real, obliterating angiospasm has only 
been experimentally observed when vessels are strongly and locally 
stimulated under nonphysiological conditions (Florey,^ 1925;^' 
Wolff, 1927 Lennox and Cobb, 1928.^^) Recent investigations, 
however, certainly make vascular spasm a much more reasonable 
working hypothesis than it was thirty years ago. 
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LYMPHATIC ABSORPTION OF PARTICULATE MATTER 
THROUGH THE NORMAL AND THE PARALYZED 
DIAPHRAGM: AN EXPERIMENTAL STUDY.* 

By Willis S. Lemon, M.D., 

DIVISION OF MEDICINE, THE MAYO CLINIC, 

AND 

George M. Higgins, Ph.D., 

DIVISION OF EXPERIMENTAL. SURGERY AND PATHOLOGY, THE MAYO FOUNDATION, 

ROCHESTER, MINN. 


In mammals, the diaphragm reaches its highest state of develop- 
ment and its functions are well defined and important. It contracts 
rhythmically and automatically with inspiration, increases the long 
diameter of the thorax, produces an increased intrapleural negative 
pressure and at the same time raises the intraabdominal positive 
pressure. It relaxes and the results are reversed. By tliis muscular 
action it has affected both the function of respiration and of circula- 
tion. Increase in negativity of pressure in the thorax brings air into 
tlie lungs and blood from the periphery through veins into the heart. 
Its voluntary contraction provides for an increase in intraabdominal 
pressure many times greater than that produced by its rhythmic 
action. This function not only permits extrusion of matter from 
the abdominal viscera, but at the same time prevents the increased 
pressure from embarrassing the action of the heart and lungs. It is 
a partition dividing the celom into two compartments, and as such 
it is a distinguishing characteristic of mammals. The partition, is 

* Read before the Association of American Physicians, Atlantic City, New Jersey, 
May 7 to 8, 1929. 
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to permit continuity of vascular, alimentary and nervous 
structures It is also permeable to permit the flow of fluids through 
Snels, some of whicl. normally are visible 
the lymph ducts and the lymph capillaries. To determine the 
nature of this flow from its source to its ultimate connection ^ylth the 
blood-circulatory system has been the purpose of this experimenta 

There was occasion for investigation because of clinical problems 
that long have remained unsolved. We wished to Imow; (1) \\uiy 
the base of the right lung suffers disease following abdominal 
operations, especially when the organs in the upper part of the 
abdomen are distui'bed ; (2) why infections of the peritoneum almost 
invariably cause an inflammatory response in the pleura, and (3) 
why pleural infection rarely involves the peritoneum. The solution, 
in whole or in part, of these problems depends on an investigation 
of lymphatic absorption. Fortunately, tlie diaphragm is an ideal 
structure on which to pursue such an investigtion. It is a bilateral 
structure, each leaf of which is supplied by a single motor nerve. 
The factors of pressure and of muscular contractile movements, 
thought to be of significance in influencing the onset of postoperative 
phenomena, can be controlled at will by evulsion of one or of both 
phrenic nerves. The lymphatic drainage through a normal muscle 
may then be contrasted with that of a totally paralyzed one, and tlie 
relative speed of absorption and the quantity of absorbed material 
may be observed, as well as the vessels through which particulate 
matter flows. Only a proper medium is necessary. The medium 
must act as an indicator, and it must be particulate in character so 
that its absorption will simulate that of bacteria. 

In the year previous to the start of tliis investigation, one of us 
(Higgins) with Graham^ established five chief routes by which 
such particulate matter as we wished to employ might pass 
through the diaphragm. They found that “hydrokollag 300,” a 
suspension of finely particulate graphite, w^as the most suitable 
medium, not only because it is black but also because it is a 
homogeneous mass of particles many times smaller than erythro- 
cytes. By introducing this substance into the peritoneal cavity, 
they were able to allow the normal absorptive processes to fill the 
lymphatic vessels on the pleural surface of the diaphragm and 
the associated channels. This made visible the channels and 
made tlie direction of flow apparent. They believed that about 
bO per cent of the material which passed through the diaphragm was 
carried by the lymphatic plexus of vessels which lies benefthThe 
pleural surface of the diaphragm to the ventral surface of the 
stmium. From_ there it was transported to the large substernal 

Zrt 5°^^® beneath the manubrium. The^efferent ves- 

sels of these substernal nodes drain into the thoraoie rlnni- •+ 
venou. confluence, into right 
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subclavian confluence, or indirectly tlirougli paratraclieal mediasti- 
nal lymph nodes and thence to tlie thoracic duct. The system from 
the diaphragm to the substernal nodes was described as being plexi- 
form, with loops of vessels passing from one side to tlie other. The 
plexiform nature of the vessels was especially noticeable after the 
vessels had passed tlie lymph nodes that lie in the spaces betv*een tlie 
attachment of tlie first to the third ribs. 

A second, or pulmonary, route tliat tlie material might take was 
found to be by way of a lymphatic vessel that passed baekv^ard over 
the vault of the diaphragm, tlience upward parallel to tlie vagus to the 
nodes at the hilum of the lung. These in turn were conneeted by a 
plexus of vessels with the nodes in the areh of tlie aorta. Thence 
tlie course was to the paratracheal nodes whieh ultimately are joined, 
by small vessels, with the thoracic duct. In tliis course, there were 
tributaries that bridged across from side to side, making possible a 
final entry of tlie lymph either into both the right cervical or into tlie 
thoracic duct. They also described a small vessel passing upward, 
parallel to the phrenic nerve and vessels, into a paratracheal medias- 
tinal lymph node on tlie ventral surface of the traehea, anterior to 
the arcli of the aorta. 

The tliird route described was by way of tributaries tliat passed 
over the vault of the diaphragm and thenee cephalad on the posterior 
wall of the thorax to unite with the tlioracic duct. 

Finally, they deseribed two groups of vessels that passed back- 
ward over the vault of the dia.phragm and pierced it. One of these 
groups of vessels led to retroperitoneal lymph nodes in the neigh- 
borhood of the kidneys and the otlier to the large nodes in tlie 
splenic mesentery. All of these nodes were found to be directly 
connected, by lymphatic vessels, witli the receptaeulum cliyli. 

Material and Methods. In our study, we were desirous not only 
of repeating tliis work, but also of carrying tlie investigation further. 
We wished to determine tlie route aiid volume of drainage tlirougli 
paralyzed muscle and if possible to discover the meclianism tliat 
permitted particulate matter to pass through tlie muscular partition 
and into definite channels. The experiments were divided into 8 
groups; dogs only were studied, and hydrokollag was the material 
injected in all but 2 eases. In tliese 2 cases, carmin and tryjian 
blue were used. 

Tliree dogs of the first group were anestlietized witli etlier and were 
operated on witli the observanee of careful surgical teclinique. The 
thorax was opened so tliat tlie movements of tlie diaphragm were 
visible. Then hydrokollag was injected into tlie peritoneal cavity 
and absorption into the subpleural lymphatics was obseri^ed. In 
other dogs of this group, a similar operation was performed; but 
previous to injecting the particulate matter, evulsion ol tlie phrenic 
nerve was carried out, and the effect scrutinized. Later, hydrokollag 
was injected into tlie peritoneal cavity and its absorption into tlie 
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subpleural lympliatic vessels ivas observed liotb as to the tune aud 

"^^"^The teif dogfof'the second group underwent right i_)hrenie neii- 
eetomy, at variable periods of time, from one day to eight months 
previous to the injection. All dogs were examined by fluoroscopic 
inspection before injection to be certain that the resulting paralysis 

was satisfactory and complete. . , + a 

The three dogs of tlie tliird group were similarly operated on 

except that the phrenic neurectomy was done on the left side, iiie 
time previous to injection of hydrokollag into the peritoneal cavity 
varied in this group from one to three months. 

The seven dogs in the fourth group underwent bilateral phrenic 
neurectomy from two to seven months before the absorption 
experiments were started. Otherwise, the technique was the same 
as in the other groups. 

In the fifth group of six dogs, injection was made in the pleural 
cavity rather than in the peritoneal cavity. 

In the sixth group, the pericardial space was injected. 

In the seventh group of three dogs, operative work was not done, 
but the animals were fed melted butter in which hydrokollag, sudan 
III or trypan blue was intimately mixed. 

In the eighth group of seven dogs, the injections were made 
directly into the cisterna cliyli, into the descending lymphatic 
vessels lying on the posterior thoracic wall, or into the lymph vessels 
on the pleural surface of the diaphragm. 

Results ot Infection into the Peritoneal Cavity. The dogs were 
anesthetized and the ribs separated so that a view could be had of 
the movement of the diaphragm. 

Nerve Supply to Diaphragm Intact— In this group neither phrenic 
nerve was disturbed. It could be seen that the hemidiaphragm, 
under observation, moved normally with each inspiration. Hydro- 
kollag was injected into the peritoneal space in amounts of from 
30 to 40 cc., depending on the size of the dog. Within a period of 
three to four minutes, the lymphatic plexus on the dorsal surface 
of the diaphragm began to fill with the blackened material and the 
flow over the vault of the diaphragm was rapid and in tlie direction 
of the sternum. Most of the graphite passed forward into the 
substernal space and was lost to view. The filling of the lymphatics 
m the posterior portion of the diaphragm was less easily visualized 
and the direction of flow could not be easily determined. In other 
animals of this group, one phrenic nerve was severed before the 

XoT! The immediate 

fleet of diMsion of eitlier phrenic nerve was sudden paralysis and 

absence of movement of tlie leaf of the diaphragm on the s4 “ 
S, if 0 , 7 ™ The muscle and the nSve were 

mS “7 mechanical measures. A 

aiked contraction appeared on Stimulation of the distal, cut end of 
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tlie nerve or when the muscle was directly irritated. However, 
when stimulation was not applied, the muscle was in a relaxed 
condition. When hydrokollag was introduced into the peritoneal 
cavity, it was seen that the period of time for filling the subpleural 
lymphatic plexus under observation was delayed. It usually could 
be seen filling the vessels ten to fifteen minutes after its introduction 
into the peritoneal cavity. 

Right Hemidiaphragmatic Paralysis. In the second series of dogs, 
in Avhich right phrenic neurectomy had been done at various periods 
preceding the neurectom5'', examination with the fiuoroscope was 
done as a routine to determine, before the intraperitoneal injection, 
whether or not perfect paralysis had occurred. In all instances, 
the right leaf of the diaphragm was high within the thorax and eitlier 
had not shown evidence of movement with respiration or moved 
slightly in a paradoxic direction. The animals were injected forty 
minutes before they were killed by overetherization. At necropsy, 
the chest was opened by lateral incisions through the costosternal 
junctures, and the sternum itself was raised and carried downward, 
but it was not severed from the diaphragmatic attachments at the 
costal margins. Then both halves of tlie diaphragm could be seen. 
The appearance on the right side varied from normal to one of 
advanced atrophy, depending on the length of time that had 
elapsed between phrenic neurectomy and the intraperitoneal injec- 
tion, Up to a period of approximately two weeks, there was no 
visible evidence, either in its thickness, color or opacity, that the 
muscle was paralyzed. However, it retained marked irritability, 
so that stimulation of tlie muscle itself, or of the distal end of the 
cut nerve, caused more vigorous contraction than was found when 
the same interference was used on the normal side. The degree of 
irritability, however, decreased with the passage of each day until 
a period of two weeks had passed; then the irritability was markedly 
lessened or lost, and tlie muscle became more flaccid, attenuated 
and less opaque than normal. In the groups in which neurectomy 
had been done eight months previous to tlie injection, the muscular 
tissue was so atonic that it had become transparent and the muscular 
fibers had lost their color to such an extent tliat it was only with 
great difficulty that one could distinguish tlie division between the 
central tendon and the muscular portion. The atrophy in every 
instance was limited to exactly one leaf of the diaphragm; the whole 
hemidiaphragm, from center to periphery, was paralyzed and tliere 
was neither evidence of nerves crossing from the uninjured to the 
paralyzed side nor of regeneration of nerves on the paralyzed side. 

In normal animals, the lymphatic plexus on the right side is mueh 
more pronounced than it is on the left. This likewise is true, even 
though tlie muscle on tlie right is paralyzed and that on the left 
normal, and the direction of the lymphatic current in tliese animals 
is tlie same as tliat in normal dogs. All tlie five principal patlis 
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Fig. 3. — Section of the diaphragm, ten minutes after peritoneal injection of graph- 
ite in a normal dog. Grapliite may be noted in channels couvsing through the]^dia- 
phragm (corrosive acetic fixation, XlOO). 



Fig. 4. — Section of the diaphragm, ten minutes after peritoneal injection of graph- 
ite in a normal dog. Large subpleural collecting lymph channel is filled with graphite 
(corrosive acetic fixation, XlOO). 
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Section Of large lymph node, adjacent to spleen in a dog forty-five minutes 
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1 me irom ijmph channels draining diaphragm may be noted ( XIOOO). 
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can be demonstrated. Much the larger portion of the graphite 
nassed forward over the vault of the diaphragm, upward through 
the plexus of lymphatics in the neighborhood of the internal main- 
mary vessels and passed thence to the group of substernal lymp 
nodi from which small channels provided drainage into the thoracic 
duct. In the neighborhood of the substernal lymph nodes, the 
anastomosing vessels passed from one side to the other so that the 
lymph and particulate matter poured not only into tlie Uioracic 
duct but a portion of it went also to the right cervical duct. In some 
cases, a descending lymphatic vessel could be found lying on the 
posterior wall of the thorax, and passing downward it penetrated the 
diaphragm and led into tire lymph nodes tliat lie in the region of 
the kidney. This direct retroperitoneal drainage, howmyer, occurred 
not only by this single vessel, but also by vessels passing over and 
downward across the vault of the diaphragm posteriorly. Either 
independently or after conduence with the descending vessel, these 
channels entered the same nodes in the region of tlie kidneys. The 
nodes themselves in turn were connected wdth the cisterna chyli by 
a variable number of small vessels. Also, there were instances in 
which small channels on the posterior surface of the diaphragm 
could be traced directly into the thoracic duct. They passed 
downward and entered the duct as it presented itself through the 
dorsal surface of the diaphragm. In other instances, the vessels 
after leaving the vault of the diaphragm passed upward on the pos- 
terior wall of the thorax before tliey entered Ihe thoracic duct. 
Similarly, particularly oh the left side, lymphatic vessels could be 
found which passed backward to a point anterior to the aortic 
opening in the diaphragm, and there, piercing the diaphragm, they 
entered the abdominal cavity and drained into a large lymph node 
or group of nodes lying in the splenic mesentery in the neighborhood 
of the pancreas. These nodes were directly connected,' by a group 
of small vessels, with the cisterna chyli. 

Left HemUiaphragmatic Paralysis. When the left hemidia- 
phragm had been paralyzed for various periods of time preceding 
the intrap eritoneal injection of hydrokollag, similar observations 
could be made, excepting that in no case was the drainage through 
the left side equal to that through the right side. The vessels 
theraselves were smaller in size and fewer in number and apparently 
carried much smaller streams of particulate matter through them 
In some mstances, the amount was so small that the subpleural 
lymphatics were but faintly outlined. In others, the pattern could 

K made out, and all the main tracts that have been 
described could be readily shown. 

Other channels were sometimes observed, although thev were 
not always seen. The chief one of these subordinate^di^nL was 
smal and carri^ the particulate matter over sSce of^£ 

sophagus, parallel to the vagus, and upward to the lymph nodes 
VOL. 17S, NO. 4.-OCrOBEll. 1929 IQ Iioaes 
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at the hiluin oi' the lung. These were densely blackened and eoni- 
municated by irregular diannels Avitli the lymph nodes at tlie arch 
of the aorta and the iieritracheal nodes. From tliese nodes vessels 
deposited the hydrokollag in tlie lymphatic and tlioracic ducts at 
their jugular confluences. On tlie left side, in one or two instances, 
very small vessels could be seen coursing over tlie diaphragm, passing 
upward along the phrenic nerve and vessels, and carrying its stream of 
particulate matter to a paratracheal lymph node. This vessel was 
never seen on the paralyzed side, probably because during evulsion 
of the phrenic nerve it had become obstructed. 

Bilateral Dia.'pliragmatic Paralysis. In the series of seA^en dogs 
on which bilateral phrenic neurectomy Avas done, the absorption 
tlirough the diaphragm AA'as delayed and the amoxmt of material 
passing through tlie A'-essels seemed to be much less than in normal 
animals or in those AAuth hemidiaphragmatic paralysis. There 
seemed to be no doubt that the contraction of the diaphragm itself 
had an influence in increasing tlie floAv of Ij^mph. Massage of the 
abdomen, pressure exerted on the abdomen, or muscular actiAuty in 
the period of time elapsing between tlie injection of the particulate 
matter and necropsy did much to increase the drainage and to All 
the plexus of subpleural lymphatics. All of the lymphatic tracts, 
however, were exactlj'- the same as those m normal animals. The 
only variability from normal v^as in the speed of flow and amount 
of material carried. 

In tliree animals that had imdergone bilateral phrenic neurectomy 
three weeks before injection, 40 cc. of hydrokollag was injected 
into the peritoneal space and allowed to remain there for A'^ariable 
periods of time. ObserA'^ations at necropsy were made ten, sixteen 
and twenty-four days, respectively, after the injection. When the 
abdomen was opened, it was fomid that the peritoneum was dry, 
but that the omentum Avas deeply stained with graphite AAdiich 
seemed to be caught in its meshes and fixed there. When the neck 
AA^as opened, the thoracic duct was shown to contain only clear 
lymph, and its jimcture with the vein could readily be demonstrated. 
Material taken from the thoracic duct failed to show any evidence 
of graphite. After the chest AA’^as opened, along the tAvo sides of the 
sternum, the anterior mediastinum was seen to contain some black- 
ened areas which indicated tliat hydrokollag had found its way 
into the lymphatics. The lymph vessels on the dorsal surface of 
tlie diaphragm, howcA^er, could be but indistinctly seen and did not 
contain graphite. The diaphragm itself had tlie same appearance, 
botli on the A'^entral and on the dorsal surface, and it AA^as blackened 
in patches which represented an accumulation of tlie pigment 
between the muscle bundles. The muscle in all three of these cases 
Avas thoroughly paralyzed and translucent. The substernal muscles 
were deeply and diffusely injected Avitli the graphite, but shoAA^ed 
an accumulation of material running in indistinct lines toward 
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the lymphatic vessels that lay beneatli them and passed ^ipward 
Into Croup of substernal lymph nodes. These were markedly 
enlarged Ld densely blackened. All the lymph nodes m the neigh- 
borhood of the trachea, in the region of the aortic arch and abou 
the hUum of the lung were heavily infiltrated with graphite. The 
two lymph nodes in the region of the kidney and the one in the 
region of the spleen were also densely infiltrated and markedly 
enlarged; some of them measured 3.75 by 0.5 cm. These observa- 
tions suggested that the lymphatics had drained all of the particulate 
matter possible into the lymph nodes and thence to the venous . 
confluences of the lymphatic ducts. However, when these were 
overfilled further absorption failed to take place and the intervening 
lymphatic chains were emptied and could not be traced at necropsy. 
In the dog that had been injected sixteen days previous to necropsy, 
the diaphragm was more densely filled with hydrokollag than in the 
earlier experiment and the intercostal muscles lying between the 
seventh and eighth costal margins were deeply infiltrated. The 
infiltration pointed upward toward the median line and seemed to 
show a connection between the intercostal muscles themselves and 
the substernal muscles. There also was slight infiltration ■ with 
hydrokollag in the anterior mediastinum in this animal. Infiltra- 
tion could be made out in the pericardial attachment to the dia- 
phragm and in the ligament of the left lung. The lung and visceral 
pleura were free from infiltration of any kind and tlie pericardium 
did not give evidence that it had absorbed particulate material. 
After removal of the diaphragm, it. was seen tliat tliere were black- 
ened areas throughout its fibrous portion and very fine' vessels at 
the juncture of the fibrous with the muscular portion joined with 
tlie lymphatics in tliat region. In the early experiments, we were 
unable to find any similar evidence of absorption through the 
fibrous areas of tlie diaphragm. 

Systemic Fate of the Particulate Matter in all Experiments with 
Iniraperitoneal. Injection. In all instances of peritoneal injection, 
regardless of the operation done on the phrenic nerve, the peritoneal 
surface of the diaphragm bore a smoky appearance. The graphite 
was distributed uniformly over the surface and attached to it. 
ihe fluid removed from the abdominal cavity proved that some of 
the graphite was free and that some was included within phagocytic 
cells. Some particles of graphite- from the lymphatic plexus on the 
pleural surface of the diaphragm ivere found to be floating freely in 
lymph and some were included in phagocytic cells. The phagocytic 
cells were few in number. When the thoracic duct was blackened 
ho4 contents into the venous stream, it contained 

n 1 ^ If ^t'cles of graphite and particles enclosed in phaeocvtic 
cel s, but the luoportion enclosed in cells was much hCrS that 

o, The UeoAtreZS 

ccntamed fiee graphite but it also , contained cells packed with 
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particles which showed that phagocytosis had occurred. In some 
instances, the blackened lymph stream in the thoracic duct could 
be observed as it flowed into the veins within thirty to ninety minutes 
after the peritoneal injection. The tissue juice pressed from a cut 
surface of any of the lymph nodes contained graphite both in the 
free state and also enclosed in phagocytic cells. The greater amount 
was intracellular. 

Results of Injection into the Pleural Space and the Pericardium. 
Injections that were made into the pleimal cavity were done to 
determine whether or not absorption would take place through the 
pleural surface of the diaphragm. There was not an instance in 
which the visceral pleura of the lungs or the pleural surface of the 
diaphragm showed any evidence whatever of absorption. The 
lymph nodes in the region of the kidneys, however, were blackened, 
probably because of the presence of the descending vessel that lies 
on the dorsal aspect of the thorax. The absorption was not through 
the diaphragm itself. The subpleural lymphatic plexuses were 
always free of the medium and hydrokollag was not present between 
the muscle bundles or on the peritoneal surface of the diaphragm. 
This particular type of experiment, in which the pleural cavity was 
injected, is incomplete and will be the subject of further investiga- 
tion. It was done at this time simply to determine whether or 
not absorption occurred through the pleural as well as though the 
peritoneal surface of the diaphragm. The same is true of experi- 
ments in which injections were made into the pericardium. 

Results of Feeding Dyed Food. In the feeding experiments, the 
only significant observation that could be made was that absorption 
did not occur through the diaphragm itself. All of the absorption 
appeared within the thoracic duct. 'V\dien the food was stained 
with Sudan III, all of the lymphatics of the abdomen were stained 
pink, the cisterna chyli itself was filled with pink lymph, and the 
thoracic duct poured its colored lymph into the blood stream 

Results with Injection into the Lymphatic Apparatus. In all of the 
experiments that have been described previously, the course of the 
lymphatic stream was determined by the natimal absorption 
mechanism of the body. In the final group of experiments, the 
normal courses that had been observed were made more clear by 
injeetion into the lymphatic channels. These were of two types: 
injections into the cisterna chyli and injections into descending 
lymphatic vessels of the thorax. 

Injections of the particulate matter direetly into the cisterna 
chyli outlined the passage of the lymph through the thoraeie duct 
and thence into the blood stream. In some instances, the tribu- 
taries were filled and the connection between the thoracic duct and 
the posterior intercostal lymph nodes could be discovered. In 
other instances, vessels not commonly seen passed directly from the 
thoracic duct to the nodes at the hilum of the lung. The connecting 
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lymph channels between the hilar nodes and the cliam of lymph 
note atong the trachea could be filled, and the course could be fo - 
W to ae juncture with the duet at its co^uence with tlie yems 
When the defending lymphatic vessels m the posterior wall of the 
thorax were injected, the lymphatic tract could be followed easily 
as it pierced the posterior attachment of the diaphragm and passed 
downward to the lymph nodes m the neighborhood of the kidneys. 

The same result could be obtained if the appropriate trunks 
that passed dowuiward over the vault of the diaphragm w'ere 
injected. Their connection with the retroperitoneal lymph nodes 
cbuld easily be demonstrated. Likewise the lymphatic vessels 
passing backward to the anterior surface of the aorta could be 
injected and followed directly to the lymph nodes lying m the 
splenic mesentery. When tlie several groups of lymph nodes were 
injected the tiny vessels connecting them with the cisterna chyli 
could be traced (Figs. 1 to 6). 

Comment. We have found it difficult to correlate experimental 
data with clinical observations of disease in the lower lobe of the 
right lung on the basis of the lymphatic drainage. This is particu- 
larly true because we were unable to discover at any time lymphatic 
tracts within the lung through which the current coursed toward 
the periphery. There was no difficulty in discovering the course of 
lymph from the peritoneum to the hilar lymph nodes, but the course 
beyond, within die lung, was not evident. This is probably because 
the lymphatics within the lung flow toward the hilum. To ascribe 
infection to a lymphatic route would force one to admit that the 
infection spread into the lung against the normal current. Experi- 
mentally, we have been unable to force lymph through channels in 
the direction opposite to the normal flow. The lymphatic vessel 
itself ruptures before the valves give way. However, the problem 
of infection within the lung is more or less an academic one as far as 
the source of infection is concerned. We were able to discover that 
particulate matter passed through the diaphragm within a period 
of three to five minutes, but it also was found in tlie blood stream 
witiiin thirty to ninety minutes. The period between the peritoneal 
injection and the finding of particulate material in the blood current 
IS too short to permit one to distinguish, from a clinical standpoint, 
beW^een lymphatic and blood-borne infections. 

The circumstances regarding the inflammatory response in the 

p eura are somewhat more easily understood. The plexus of lym- 

very rapidly, and fie lymph, carrying particulate 

TK *’5' pleural mesothe- 

reLdilvTrfnf® “T of tissue, the infection might 

effSn to .7 =“4 cause an 

ettusion to appear withm the pleural cavity. This would be more 

likely to occur on the right side because of the much larger lymphatic 
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drainage— tJirougli tlie riglit portion of tlie diaphragm. It is signifi- 
cant tliat tlie lymphatics of the right leaf of the diaphragm carrj’^ a 
greater amount of material tlian those of the left, even when the 
muscle of the left side is normal and that of tlie right side is para- 
lyzed. It is also significant, however, that the flow does not appear 
until a later period when the muscle of the diaphragm is functionless. 

Another problem that seemed to us of significance before we 
started the work had to do with tlie rarity witli which pleural infec- 
tion involves the peritoneum. The solution is not at all evident 
from our experimental work. We are hoping tliat when tlie work 
on pleural injections is completed, something more may be said 
regarding the problem. The only facts we have at present are two: 
first, the pleural covering of tlie diaphragm does not absorb material 
injected into the pleural space; second, the descending lymphatic 
vessels carry particulate material from the thorax into the retro- 
peritoneal space and the lymphatic vessels of the diaphragm carry 
it into the lymph nodes that lie in the splenic mesentery. It would 
seem possible that chronic infections, such as empyema, may 
obstruct the flow of lymph in which bacteria are being carried bj'’ 
sealing these tracts so that infection does not proceed into the 
peritoneum or tlie retroperitoneal region. 

Summary and Conclusions. 1. These experiments on absorption 
through the normal and the paralyzed diaphragm confirm tlie 
observations made by Higgins and Graham that five main channels 
carry the particulate matter from the peritoneum upward through 
the thorax and into the blood stream. 

2. These five routes and tlieir functions are as follows: the first, 
the sternal route, which is much the most important, is that by which 
at least 80 per cent of the particulate material is carried. The 
second, the pulmonary route, is represented by a small vessel tliat 
empties its lymph into tlie nodes at the hiluni of the lung and by a 
i^essel that is parallel to the phrenic artery and nerve and carries 
its lymph to a node in the anterior mediastinum. The third route 
is through the thoracic duct ivliich receives as tributaries small 
vessels that pass over the dorsal portion of tlie diaphragm and enter 
it in various positions along its course. The two remaining routes, 
the fourtli and fiftli, are represented first by vessels tliat pass over 
the dorsal surface of the diaphragm, pierce it, and empty tlieir lymph 
into the lymph nodes in the region of the kidney, and second, by 
small I'cssels which also pass over the vault of the diaphragm to a 
point anterior to the aortic opening where they pierce the diaphragm 
and pass downward into the splenic mesentery and pour their con- 
tents into the lymphatic node in tlie region of the pancreas. All of 
the nodes which receii’e the tributaries arc in turn connected liy 
vessels with the reeejitacuhun chyli. 

o. The ex])eriments also have <lenionstrated the presence of a 
descending thoracic vessel which passes doivnward over tlie posterior 



547 


lymphatic AHSORPTION of PAllTlGUtjATE IMATTLR 

wall of the tlu)va,x, sonvotinics rcecivinj? trilpitaries from the ^•cssels 
of the posterior portion of tlie diaphragm and eonnnumeatmg with 

the lymph nodes in the region of the kidney. 

4 The particulate matter seems to be taken up ddlusely on the 
under surface of tlie diaphragm. It passes between the meso- 
thelial cells of the peritoneum into tiny lymphatic vessels and thence 
is carried between the muscle bundles until it is deposited within 
the subpleural plexus of lymphatic vessels. This transfer from the 
peritoneal surface to the pleural surface is rapid; it requires only 
from three to five minutes in normal muscle and from ten to tweh^e 
minutes in paralyzed muscle. 

5. The penetration of particulate matter into the blood stream is 
effected within a period of from thirty minutes to one and a half 


hours. 

6, The lymph taken from tlie lymphatic vessels on the surface of 
the diaphragm is mainly found in a free state, although a few phago- 
cytic cells also contain some of it. The rnaterial taken from lymph 
nodes is found mainlj'' to be enclosed in phagocytic cells, although 
a slight amount is still free. That which comes later through the 
thoracic duct is mostly enclosed witliin tlie phagocytic cells, but 
some particles are still in a free state. When obtained from the 
blood, it is both in free state and enclosed in phagocytic cells. It is 
probable that the monocytes take up the free material very quickly 
after it has been passed into the blood stream. 

7. There is no question but that normal muscular contraction 
of the diaphragm contributes much to the passage of the particulate 
matter through the diaphragm. Nevertheless, the difference in 
size of the lymphatics on the two leaves of the diaphragm also is 
important. The lymphatics on the right side are much larger and 
carry a much larger proportion of the lymphatic flow than those on 
the left. Even after paralysis of the right half of the diaphragm, 
the pattern discovered after the lapse of thirty minutes is more 
distinct on the paralyzed right side than on the normal left side. 
Absorption through the left half of the diaphragm, when that half is 

paralyzed, is insignificant. Often the vessels are but indistinctlv 
outlined. 


8. It is apparent from the evidence obtained in the prolonged 
absorption experiments that the primary flow of particulate matter 
stops as soon as the lymph nodes become choked with graphite. 

9. It IS our belief that the lymphatics of the diaphragm are con- 
cerned with absorption from the peritoneal space ^ 


' and Graham, A. S • The LvirmJi-ifiV. n ■ <• 

neal Cavity in the Dog, Arch. Surg. (iii press). ^ ^ Drainage from tlie Peri 
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THYRONEURAL DYSTROPHY. 

The Association op Congenital Myxedema with Mental and 
Neuromuscular Disorders.* 

By Walter M. Kraus, A.M., M.D., 

ATTENDING NEUHOLOGIST, MONTEFIORE HOSPITAL, 

Samuel Brock, M.D., 

ASSOCIATE neurologist, MONTEFIORE HOSPITAL, 

AND 

Paul Sloane, M.D., 

RESIDENT NEUROLOGIST, MONTEFIORE HOSPITAL, 

NEW YORK. 

(From the Neurolo^c Department of Montefiore Hospital, New York City.) 


The well-known association of mental defeet and thyroid insuffi- 
ciency indicates the close interdependency during growth of the 
central nervous system and the thjToid gland. Cases of thyroid 
deficiency (cretinism, congenital mjocedema) associated wdth nem’al 
defects other than mental have been rare. Well-knovni textbooks 
do not mention them. It will be showm in the following that 
thjToid deficiency may be associated with such brain defect as will 
lead to mental defect, and with disease of phylogenetically older 
neural structures. As a result, serious disorders of neuromuscular 
control, manifested in various grades of diplegia, ataxia, chorea, and 
so forth may coexist with th3iroid insufficiency. 

Historical Survey. The first note of tlie condition which we have 
found is in 1908, when McCarrisoffi first drew attention to “the 
frequent association of a definite train of nervous symptoms associ- 
ated wdth cretinism. These symptoms w^ere present in 71 cases 
among a total of 203 cretins, and appeared to me to constitute a 
definite type of disease to wffiich I applied the term 'nervous cretin- 
ism.’ ” These cases were observed in British India, in the Chitral 
and Gilgit Valley. McCarrison pointed out that various degrees of 
cerebral diplegia were associated Avith the cretinism, and either the 
thjToid or cerebral manifestations might predominate almost to the 
exclusion of the other. 

McCarrison further stated that “the signs of derangement 
of the central nervous system may vary from the slightest degrees of 
paraplegia to the most intense grades of spasticity, athetosis, fits and 

* The diagnosis of these cases as belonging to the same group as those reported 
by McCarrison was made at Montefiore Hospital in 1922 byS. A. K. AVilson, M.D., 
of London, and some of the literature herein quoted was sent by him to one of us 
(W’’. M. K.) shortly thereafter. For this help we wish to express our thanks. 
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iSl mr/bfpSt i; th'es; c^esrand squint is common.” . 

In 1913, Crookshank,® in reporting a case of cretinism slionmg 
“ataxic paraplegia,” observed that there are three ranetes of 
nervous symptoms; (a) choreiform; (6) ataxic, (c) spastic. In th 

same year, Langmead® also reported a case. , . , „ 

In 1910, Manson^ reported 2 cases of cretinism m twins, one ot 
whom had epileptiform seizures and one cerebellar symptoms. 
Soderbergh’s case,® published the same year, showed bilateral adiado- 
chokinesis and cerebellar catalepsy of Babinski. Ihese signs 
disappeared after th;^Toid medication. In 1914, Vetlesen® presented 
3 cases in which mjrxedema and paralysis agitans were associated. 
In 1923, Barkman^ published a case with symptoms of cerebellar 
and extrapyramidal disease. He believed that in myxedema there is 
a toxic effect upon the cerebellum and basal ganglions. The neural 
signs and symptoms disappeared under thjn^oid administration. In . 
De Quervain’s experience® the neural signs often ran parallel to^ the 
intensity of the symptoms, of cretinism. Lundberg®-^® described 
7 cases with cerebellar signs. Eaves and Croll“ reported a case of 
myxedema with convulsions. In most of these cases, beneficial 
results followed the administration of thyroid. On the other hand, 
after studying a series of 1700 feeble-minded children, Naville^’^ 
believed that disturbances of the thyroid play no great part in the 
etiology of congenital diplegias. In 1922, Barlow^® examined 
vestibular irritability in 15 cases of myxedema, and found that there 
was reduction of irritability of the eighth nerve. One large group of 
possibly related cases has been found, notably that reported by 
Chagas^^ in 1913. The majority of these cases, which Chagas 
attributed to the Trypanosoma cruzi, began in infancy (“premieres 
annees de leur existence”). 

Briefly, therefore, we are confronted with a disorder of the thyroid 
gland of congenital origin, associated not only with mental defect, 
but also with motility disorders of various kinds and severities. 
Before discussing the various aspects of this curious combination of 
endocrine and neural defect, we shall present 2 cases occurring in 
one family. , ° 

Two Case Histories. (R. and N.) Family History. The cases are a 
girl and adjoy in a family of seven cliildren, aU the others of which are 
normal. The ages at present are twenty-nine, twenty-eight, twenty-six 
twenty-four, twenty-one, mneteen and sixteen years. The oldest R a 
fntlppd^f affected; the next to youngest, N., a boy, but siightiy. 

Indeed, if any comparison were made, it would be that R. shows less thS 
more nervous defect, while N. shows the reverse There S no 
defect in the parents or in the history of the family The 

is of especial interest in SmeS wu^ deformSof R a^dU' 


which is rare in the purely myxedematous' 
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walked for the first time at three years, talked at five years. The anterior 
foutanelle closed at seven years. Cretinism was diagnosed early, and R. 
has been given thyroid on and off for at least twenty years. She had scarlet 
fever, diphtheria, measles and frequent attacks of sore throat during 
childhood, but as far as can be discovered, these illnesses had no effect upon 
her condition. At the age of eight, R. went to school, but having remained 
in the same class for three j’^ears, she was put in ungraded classes, where 
she remained until the age of fifteen. She learned to read and write and do 
shnple arithmetic. R. then went to work. She began to typewrite, became 
a tyj)ist, and continued at this occupation until the age of nineteen. She 
then worked in a factor^^ boxing neck-ties, until the age of twenty-oiie, 
when she stopped work. She has not done any since. At the age of 
twenty-four, she still showed unmistakable signs of mental defect. The 
menses began at seventeen 3 '^ears, but have been extreme^’’ irregular, often 
appearing onlj' at two- and three-month intervals. Dj^spnea on exertion and 
excessive perspiration at night have also been complained of for some time. 



Fig. 1.— Facies in thjTeoneural dystrophy (Case R). Note enlarged thyroid gland. 

History of Neural Defects. At the age of eight, R. began to stutter. 
This remained about the same until 1920 (age twenty-one jmars) when it 
gradually" became much worse. At that time there were also deformities 
of the feet and a peculiar unsteady gait. About 1922, spasmodic flexor 
movements of the right upper and later both lower extremities appeared. 

R. states that at about the same time, she became' subject to “fainting 
attacks” and that she would fall to the ground. There were no convulsions. 
She describes these attacks as first dizziness, then a feeling of twitching of 
the ej^es, then a feeling of cold and then falling. “Afterward I do not know 
what happened to me.” There is no tongue-biting, convulsion, inconti- 
nence or aura. She does get pale before' fainting. While the patient was 
in hlount Sinai Hospital in 1921, these static seizures were observed by a 
nurse who found her bang in a heap on the floor. She was also found 
unconscious on the floor by her eniplo.vers on several occasions. Frontal 
headaches and spells of dizziness are also complained of. 

R. states that occasionall.v she has attacks of laughter without provoca- 
tion. Cold hands and dry .skin are stressed, together with frequent “chok- 
ing” when eating solids or liquids. 
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11. has complained of very persistent coi stipation , t^^^ s has 1 con J 
by observations made at Montehorc 

normal bowel movements have been unavailing, febe states that she lias . 
attacks of vomiting, but these liave never been observed in the hospital. 
Slwp epigastric pains occur, worse after meals and associated ^vith some 
nausea. She has noted frequency of urination— eight to ten times a daj , 

General. She is an* . overnourished, well-developed 
young woman, who, looks her age, twent3Mmie years. The skin is drj^and ot 
a yellowish hue; the lips exhibit good color at times, at oth^s show definite 
pallor. The hair is dry. It is abundant upon the head. The axillary and 
pubic hair is normal. The throat and fauces are normal. Heart, lungs 
arid abdomen are negative. The blood pressure is. 100 systolic and 70 
diastolic. There is no bony disorder and no spinal curvature. The tlij-roid 
is definitely enlarged and soft to the touch (Fig. p. 

The urine is normal, the blood W assermann negative. The basal metabo- 
lism (1921) is -15. The hemoglobin is 95 per cent'. Blood chemistry 
follows: Urea nitrogen, 18.2; incoagulable, nitrogen, 42; uric acid, 3.9; 
creatinin, 2.2; cholesterin' 0.13;.blood sugar, 0.090 per cent. 


rm' 
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Fig. 2.— Dorsi-extensioti of the left, big toe (Babinski sign) in Case R. 

Roentgen ray report, December 17, 1920: “Stereoradiographic examin- 
ation of the skull shows the sella turcica to be somewhat irregular, with 
atrophic posterior clinoid processes, apparently bridging over the entrance 
to the sella. The sphenoidal sinus appears very smaU. The bones of the 
skull are thick and do not show any signs of intracranial pressure but there 
IS a small area on the vertex of the skull which is rather suggestive of an 
atrophic process: in. the left parietal- bone (fontanelle?).” “Examination 
ot the hands shows a normal condition for her age.” 

2 Neural. Cranial nerves: Negative. Sensahon: Normal for deen and 
cutaneous types. There is no Rortiberg or ataxia in the trunk dr extremi- 
ties. Reflexes: Normal except for the reaction of the great^ 'top Tt ic 
extension on the, left. Whe? pla«&uM^^^ is 
tned (Tig. 2) extension results on both right and left sides Motilitv ■ Thprp 

movement is noted in the left faS and the ® ‘I*® same type of 
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This made her swaj’- almost continually when she conversed. The move- 
ments also occur when she is not speaking. They recall athetosis on the 
one hand, chorea on the other. One' is also reminded of certain cases of 
dystonia musculorum deformans. 



Fig. 3. — Pes cavus in Case R (thyreoneural dystrophy). 


The feet are both deformed and show the typical pes cavus seen in 
Friedreich’s ataria (Mg. 3). , But there are no other signs of this condition, 
beyond the dorsiflexion of the great toes. The cavus is markedj the exten- 
sion of the great toe at the proximal joint and flexion at the distal is well seen. 



Fig. 4. — The broad feet in Case R (thyreoneural dystrophy). 


The toes are clawlike, the fore part of the foot unusually -wide (Fig._ 4). 
Plantar stimulation elicits bilateral Babinski toe reflexes. The abdominal 
reflexes are diminished on the left. The gait is unsteady, and the patient 
walks upon her toes (Fig. 5). The foot posture recalls the “dromedary foot” 
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of dystonia musculoruna deformans. There is perhaps some unsteadiness 
beyond this, but it is hard to determine. As has been noted, there is no 
Romberg. She can walk flat-footedly, but this is difficult, seems unnat- 
ural for her, and increases the unsteadiness of gait. 

Such was the status of R. from 1921 to early 1923. Since that time she 
was observed over shorter or longer periods on five other occasions, namely 
in July, 1923, December, 1924, March, 1925, August, 1927, and July, 1928! 
Brief reference will be made only to the changes occurring in her status. 

In July, 1923, the following note was made: R. shows choreodystonic 
movements, ^ecting the shoulder and neck mainly, less evident in the 
lower extremities. There is marked up and down, and side-to-side move- 
ments of the^head, and an almost constant rhythmical movement of prona— 
tion and supination while the hands are at rest. This recalls the tremor of 



a slight tSnc/toS^LSllt?art^^^^ There 

H^otoma is present. ^-oncracture in the fingers of the right hai 

phalanges and flexion oAhe^Ers^tEdlS'^^ extension of the fi 
of the first phalanges. There is s Hofin'f exhibits less marked extensi 
movements, especially the attitud£ne\^?'°"^ lef? T 

to^ chorea. imzing, are very reminiscent of Huntin 

the questions in ^BiTten^/ear-old^sSe 'iefect. She answers • 

?®’'iV'^Sment is fairly eoo? TT»r shght difficulty 

ISpa-aS'jS'SSasS 

>. “>aar"fe-- 
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rcf^urgitatioii of food tI]rou}>;li nose ajid mouth. Kecently dysufia has 
appeared. The spinal fluid is normal. 

Jn December, 1924, generalized choreiform movements were noted, mainly 
on the right. Adiadochokinesis and rebound phenomena gave evidence of 
disorders of sjmergy in both upper extremities, more so on the right. The 

Q. was 0.78, 0.79. Basal metabolism was —18, —26. 

By March, 1925, the continued thyroid therapy had caused some reduction 
in size of the thyroid. Its consistencj'- was finner. The movements, gait, 
feet, and so forth were the same. In addition, the muscles of the right 
corner of the mouth twitched slightl 3 % and there were occasional movements 
of the lower jaw to the left. The entire head from time to time moved to 
one side, more to the right, with visible contractions of the sternocleido- 
mastoid muscles. There were frequent arrhjdhmic-movements of the right 
shoulder and flexor movements of the hand. The entire body seemed to 
take part in these irregular movements. 

In August, 1927, a depression of mood had set in, Avith much nausea and 
frequent vomiting. In addition to the above-mentioned movements, com- 
ment is made on a constant rhytlunic moATment of the right upper and 
lower extremities, of a Parkinsonian nature. Occasionally the amplitude 
increases markedly and the arm alternately flexes and extends at the elbow. 
The fingers are held flexed at the phalangeal joints. The thumb is adducted 
and flexed, and at times assumes the Parkinsonian attitude. The small 
finger is attitudinized in adduction and flexion. Occasionally, clonic 
movements of individual muscle groups are noted. Especially the toes of 
the right foot show rh 3 dlunic moA’^ements. There is alternate hypertonia 
and hypotonia, especiallj’’ on the right side. The movements are verj'^ 
much exaggerated upon emotional disturbance. 

In July, 1928, fits of cr 5 ang and depression Avere noted. The choreiform 
moA’-ements Avere still more Avidespread, A bruised, torn condition of the 
external^ urinary meatus was the cause of the dysuria she complained of. 
The “fainting” attacks continued. R. Q. was 0.76, 0.75. Basal metabolic 
rate was —25 and —27. 

Disturbing dreams (pursuit by strange men, daggers tlirust into her, and 
so forth) indicated conflicts associated Avith high-grade emotional tensions. 
An attempt at psychoanalysis earlier in her illness (1921) had been of no 
avail.^ 

Case II. — Development, N., aged fourteen 3 '^ears. Of this case, not so 
much can be said. Birth was normal. He did not sit up until the age of 
four 3 '^ears, could not stand until the age of fiA’^e and a half years, and did not 
talk until the sixth year. The anterior fontanelle closed at the age of three. 
N. is extreme^ backward in school. He can read and write simple sen- 
tences and can add simple figures, but cannot multiply. He is very quiet 
at home, sits about, has no initiative, is duU and acts slowly. 

History of Neural Defects. These are few. He laughs in rather silly 
fashion Avithout proAmcation (riiental defect). There is fecal and urinary 
incontinence. 

Examination. 1. General. He is a cretin in appearance (Fig. &B), 
much shorter than his brother, who is three 3 ^ears younger (Fig. pA). 
There are no gross defects of development (hernias, etc.), but the hair on 
the back is abundant aboA^e the scapulaj. The hands^ are spadelike. The 
feet are deformed, namely, a moderate degree of pes cavus and slight exten- 
sion of the proximal joints of the toes, Avith flexion at the distal (compare 
his foot. Fig. IB, and that of his brother, aged eleven 3 '’ears, Fig. 7 A. Also 

' In May, 1929, the right lobe of the thyroid gland had enlarged to the size of a 
small orange. It interfered somewhat with breathing and surgical intervention was 
being considered. 



Fig. 7.--Confr.ist. hotween the iie.s cavus of Case N (J3j and his brother’s normal 

foot {A). 

compare with the foot of R., Figs. 3 and 4)., There is the same abnormal 
width of the fore part of the foot as in R. Clawing of the toes is not notice- 
able. Tightness of the Achilles tendon limits dorsiflexion of the feet. 
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. The teeth are abnormally spaced. The central incisors are very wide 
(1^ cm.), while the space between them is about 4 mm. The teeth are 
poorly developed and much decayed. The tongue is not unusually large. 
The fauces and tonsils are normal. The heart, lungs and abdomen are 
negative. The form of the body shows an increased lumbar curvature vdth 
pot belly. The genitals are normal. The th^rroid is slightly enlarged and 
soft. Both the isthmus and lateral lobes are easily palpated. The skin is 
dry. No pubic or axillary hair is. seen. The hair of the head is dry and 
coarse. The eyebrows meet; over the temples a fine growth of hair almost 
reaches the lateral ends of the eyebrows. 

2. Neural. Cranial nerves: Negative. Sensation: Normal. There is no 
ataxia or Romberg. Reflexes: Normal except in the toe reactions. On 
stimulation of the sole of the foot, there is either dorsiflexion of the great toe 
or no movement at aU. The dorsiflexion is more often obtained on the left 
than on the right. The foot then recalls that of Friedreich’s ataxia.. It is 
interesting to note that the left side is more affected in R. When the 
patient is supine, both great toes are extended, the left more so than the 
right. One feels that the absence of erectness permits the reaction to 
appear more readily, indeed, spontaneously. When the left thigh is 
forcibly flexed, there occurs extension of the great toes on the left, but not on 
the right. When the test is tried on the right, extension occurs as before, 
on the left, and not on the right (crossed Babinski). Fanning of the toes is 
observed on the left, not on the right. Gordon and Oppenheim reflexes are 
not ehcited; indeed it is interesting to note that extension of the great toe 
on the left fiLrst increased by flejdon of the ipsilateral thigh and then by 
flexion of the contralateral thigh, is changed to flexion by both the Gordon 
and Oppenheim tests. The gait is waddling with small steps and a slightly 
broadened base. His speech is slow, pronunciation of words defective. 

Discussion. Family Occurrence, Since congenital myxedema or 
cretinism is well known to occur in fainilies> it is not surprising to 
find associated neural signs in 2 of a family of 7. 

Etiology. 1. The relation of thyroid insufficiency in the mother 
probably bears a very definite relationship to the occurrence of 
the myxedema and cretinism in her children. Furthermore, it is 
probable that the time of incidence of the greatest thyroid deficiency 
in the mother during her pregnancy has a bearing upon the develop- 
ment of the brain of the fetus, and the adequate nutrition of its cells. 
If the greatest insufficiency occur at a time when the basal ganglions, 
for example, are undergoing their greatest development, it would be 
natural to expect a defect in their development, and thus in their 
function. Furthermore, various grades of glandular defect may 
condition quantitatively different neural changes The beneficial 
effect of thyroid therapy not only upon many cases of thyi’ogenic 
mental defect, but also upon many instances of the type here re- 
ported, indicates clearly the relationship of thyroid deficiency to 
cerebral development. 

Another factor is insufficient maternal thyroid during the period 
of lactation. This is emphasized by McCarrison. He noted that 
his cases rarely show^ed signs until after lactation w^as, or should 
have been over, which he regards as evidence of deficient nutrition 
in general. 
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It would appear that the possibUiti^', are these: (a) Insi^cient 
maternal thyroid secretion during pregnancy with consequent n^ral 
Seotrln the olfspring; (5) insufficient thyroid 
uncompensated, due to insufficient thyroid m the maternal o'' 
milk; (c) insufficient thyroid in the newborn, compensated for by the 
maternal milk. Such cases become hypothyroid after lactation is 


over 


In brief, therefore, deficient thyroid secretion during the critical 
periods of the development of the nervous system appears to be the 
cause of the disorders noted. Indeed, since Walter’s experiments^s 
show that the absence of the thyroid gland interferes with regenera- 
tion of peripheral nerves, it would seem that this gland influences 
the development of the peripheral, as well as the central nervous 
system. 

2. The relation of the condition to, infection has been discussed 
especially by Chagas,^'^ who has maintained that his cases are 
dependent upon, infection by the Trypanosoma cruzi. McCarrison 
believes it more likely that Chagas cases, are primarily endemic 
cretinism or myxedema with secondary infection by trypanosomes. 
The cases here reported seem to bear out 'this contention. That 
intercurrent infections will aggravate congenital thyroid defect is 
well recognized, but it seems scarcely credible that a congenital 
thyroid defect in but 2 of 7 children could have been due to a 
clironic infection of the mother. ’ 

Age of Onset and Recognition. The age of recognition appears to 
be very early, as noted above, before the second year. The nervous 
symptoms may not be evident until late, as in the case of R. The 
late onset of involuntary movements in R. may be ascribed to one of 
two causes: First, a developmental abnormality of the basal 
ganglions due to a defective thyroid gland. The neural symptoms 
would be thus regarded as due to an abiotrophy comparable to that 
noted in Friedreich’s ataxia. As a matter of fact, some of R.’s 
signs are reminiscent of that disease in which, also, the signs may not 
appear for a number of years after birth. Second, the work of 
Stern, Rapoport and ICremlewi® shows that thyroid defect is asso- 
ciated with increased permeability of the blood— cerebrospinal fluid 
barrier for colloids. This would more readily permit the passage of 
toxic agente into the central nervous system of , a hypothyroid indi- 
yidual. If this hj^pothesis be held, then an^ independent toxi- 
mtectious agent may have been the causative factor for the neural 
p lenomena m the case of R This second theory would also explain 
the nonbeneficial effect of thjwoid therapy in her case. 

oe.T. ihere is no sex limitation. 

Relation of Neural Symptoms to the Thyroid Deficiency The 
^ symptoms to the degree of 

emphasized, in some cases, the myxedema is scarcely recognizable 
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TJie efleot of tliyroid therapy upon the neural symptoms also may 
give e^ddence of this variability. In the two cases reported here, 
N. shows much more evidence of thjToid defect and much less 
evidence of neural disorder than H. Since N. has received relatively 
little thjToid therapj^ while R. has received a good deal over a long 
period, it is natural that she should show less endocrinic defect. 

Mental State. The mental state requires little comment. It may 
vary from idiocy to almost no defect. 

Paroxysmal States. These are extremely interesting and recall 
^'er3' closely those described by Ramsay Hunt^^ as static seizures. 
His description follows: static seizures I mean a form of 

epileptic seizure characterized by sudden loss of postural control.” 
There is a brief loss of consciousness. Hunt states that he has only 
observed these fits in cases of idiopathic epilepsy. Here we have 
another disease in which static fits occur. They have also been seen 
in a case which, for want of a better name, may be designated as a 
striopyramidal syndrome. The partial loss of postural control in 
some cases of epidemic encephalitis of the Parkinsonian variety 
probably also belongs in the group of “static fits.” 

Diplegia, Chorea, Ataxia, Torticollis, Facial Spasm. Spastic 
diplegia has been the common finding in these cases— all grades from 
slight reflex changes to scissor-leg deformities. In neither R. nor N, 
was diplegia present; though in her gait R. now gives the impression 
of spasticity. The other choreiform and ataxic types seem less 
common. Though showing no evidence of being ataxic, R. gives 
that impression, due to her choreiform movements. Both cases 
show pathologic reflex changes (great toe), and foot deformities. 

•The choreic movements of R. are not unexpected in a group of 
cases some of which show typical diplegia, some chorea, and some 
ataxia. The association of stuttering with these movements has 
been noted. Her speech is like her movements, which are un- 
doubtedly due to disease of the extrapyramidal systems. The 
unilateral, onset followed later by bilateral involvement indicates 
progress of the condition in spite of fairly consistent thj^roid theraj^y. 
In the cases of McCarrison, Langmead and Crookshank, improve- 
ment and even cure was noted under thyroid therapy. ObAUOusby, 
the lack of thyroid jjlays a great part. 

Stuttering. The stuttering brings up an intricate problem. This 
speech defect is so often attributed to functional disorders that the 
organic origin has been too little emphasized. It is probably true 
that a predisposing organic substrate, often familial, exists, even 
where the functional element predominates. We know now that 
careful search into the history of apparentl}" exclusively hysterical 
conditions reveals a slight but definite history of organic disorder 
sufficient to cause tlic deviation of tlie functional disordei- into a 
j)articular, definite groove. In R. it unquestionably was of organic 
origin. Its clear association with the spasmodic movements of the 
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face, trunk and cxtrcnntics indicates a coininoii basis. Such stutter- 
ing lias been observed in other disorders clearly ol organic nature, 
particularly in certain cases oi opideinic encephalitis ol the 1 aikin- 


sonian variety. 

Foot Deformities. The foot deformities have been oi interest. 
What seems striking is the resemblance to the foot of Friedreich’s 
ataxia. But even more striking is the fact that the deformities of the 
foot are due to overactivity of the intrinsic ventral muscles (pes 
cavus, and flexion of the toes at the proximal joints). The “ventral 
foot”^® is common to many diseases, among which is diplegia. In a 
great number of diseases, one of which is here described, there is 
simply a release of a group of muscles having a definite common 
reaction. For a discussion of this matter in extenso, the reader is 
referred to other papers by Kraus.*® What seems of greatest interest 
is that such deformities may occur as isolated, fragmentary mani- 
festations of any of the forms of diplegia. 

Babinski Sign. The occurrence of dorsiflexion of the great toes — 
a Babinski response in both cases, is striking, and recalls the findings 
of Chagas and McCarrison, who noted all degrees of involvement, 
from slight reflex changes to scissor-leg deformity. The dorsiflexion 
of the toes, like the foot deformities, represents a fragment of a 
more widespread condition. 

Constipation and Enuresis. Constipation has been a conspicuous 
symptom tluroughout the observation of R. and has been "v^ery severe 
and resistant to treatment. It has been observed in these cases by 
McCarrison. Enuresis and frequency is present in N. and the 
latter in R. McCarrison has also noted enuresis. • Its presence is 
probably related to the frequency. The origin of these symptoms 
may be in the hypothalamic regions of the brain. We would 
attribute them to a fairly extensive involvement of the central 
gray matter. They occur in epidemic encephalitis as well. 

Hyperafiectivity. The functional element was considered of great, 
if not sole importance in the genesis of the stuttering and choreiform 
movements by others who first observed R. An attempt at re- 
education and a brief course of psychoanalysis have left R. worse 
than before. 


^ Sijrely, the foot deformities, constipation, enuresis and Babinski 
sign are not to be considered of functional origin. 

Pathologic Anatomy, (a) From the clmical findings, we may pre- 
sume that the cerebral cortex in some part is affected . The disorders 
of neuromuscular control, chorea, athetosis, static fits, rigidity and 
ataxia suggest involvement of the basal ganglions and perhaps the 
cerebellum. Nystagmus and stuttering are no doubt infracortical 
m origin. The enmesis and constipation may also be due to 
disease of the central ganglions (namely, central origins of the 
visceral nervous system), (b) Weygandt®® noted degenerative 
lesions of the nerve cells, leptomeningitis and perivascular leukocytic 



560 KRAUS, BROCK, SLOANE: THTRONEURAL DYSTROPHY 

infiltration, but be did not consider these specific. In tln*ee cases of 
bypothjTodism with mental disorders, Brun and Mott,^^ and Mott,^^ 
found generalized chromatolysis in the .entire nervous system. 
This clmomatolysis did not spare any special group of cells; however, 
the autonomic bulbar nuclei (vago-glossopharyngeal), the cerebro- 
spinal motor neurones and the sjunpathetic system were especially 
involved. 

Both these authors and Weygandt found vacuolization of nerve 
cells, globular and “rapetissees” forms, excentricity of nuclei, as well 
as slight changes in the fibrils of the small pyramidal cells and, those 
of Betz. 

Marie, Tretiakoff and Stumfer^^ found marked deposits of iron 
and verj’^ little calcium in the walls of the bloodvessels of the cere- 
bellum and striatum, especially in the globus pallidus. Intimal 
thickening was present, and even produced an obliterating endarteri- 
tis. As they state, their material was not very well fixed and could 
not be used for finer staining. The very small amount of calcium 
and large amount of iron in a woman of thirty-six does not suggest 
arteriosclerosis at all. Since iron is concerned in oxidation pro- 
cesses, these authors suggest that the lowered oxidation rate of 
hypothjnoidism may have caused this deposit of iron. 

Edmunds^^ found profound changes in the cells of the spinal cord, 
medulla, cerebellum (Purkinje cells) and cortex (medium and large 
pyramidal cells) with chromatolysis to total destruction, in thyreo- 
parathyroidectomized dogs and cats. The calcium of the brain was 
one-half normal. Eaves and Croll“ in the case above mentioned, 
found clnomatolysis of nerve cells and accumulation of fatty gran- 
ules in most regions, especially marked in the sympathetic ganglia. 
There was complete clnomatolysis in the cerebral cortex, and the 
pyramidal tracts were so poorly myelinated as to suggest the fetal 
status, although the patient was fourteen years of age. , Dye“ 
examined the brains of thyroidectomized animals and found cell 
changes which were not specific. The “chromatolysis” was also 
found in tetany and fatigue states. 

Treatment. This depends upon thyroid gland administration and 
general nourishment. In infants, the quantity of the mother’s milk 
should be watched as well as her condition in regard to thyroid 
secretion. Beyond this, an attempt should be made to eliminate 
intestinal parasites and any chronic infection. 

Conclusions. The condition may be defined as thyroneural 
dystrophy. It is a familial and probably congenital disorder of 
neuromuscular control of central origin, consisting of any or all of 
the following: chorea, athetosis, static fits, rigidity, ataxia, abnormal 
reflex changes, postural defects, and signs referable to disturbed 
function of the vegetative nervous system associated with a variable 
degree of mental and thyroid defect. The condition may be so 
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severe as to imitate precisely advanced cases of cerebral diplegia. 
Nystagmus, squint and stuttering may be present. 

No specific pathology is known beyond changes in the internal 
structure of the cells of the nervous system and a deposit of calcium 
and iron about the bloodvessels. 

It seems probable to us that there is a common but unknown cause 
of both the thjToid and neural dystrophy. It is well-lmown that a 
normal thyi’oid gland is necessary for the development of a normal 
central nervous system; hence, when thyroid gland is administered 
early in cases of thyroneural dystrophy, the disorders due to the 
thyroid defect dming grovdh may disappear. In this type of case, 
thyroid-gland administration is apt to be most beneficial. ' 

Reference is made to the possibility of a superimposed toxi- 
infectious neural involvement due to the letting down of the blood- 
cerebrospinal fluid barrier for colloids, in consequence of the thyroid 
insufficiency. Such an hypothesis may explain the late appearance 
of the nervous symptoms and the ineffectiveness of thyroid therapy. 
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THE INTRAVENOUS USE OF GELATIN SOLUTION IN 
HEMORRHAGE. 

(An Experimental Study.) 

By WiLLL^M L. WoLFsoN, M.D., r.A.C.S., 

attending surgeon united ISRAEL ZION HOSPITAL. 

AND 

Frank Teller, B.S., M.D., 

ASSISTANT ATTENDING SURGEON UNITED ISRAEL ZION HOSPITAL. 

(From the Department of Pathology, United Israel Zion Hospital, Brooklyn, N. Y.) 

(Max A. Goldzieher, M.D., Director of Laboratories.) 

Low blood pressure due to hemorrhage is most adequately con- 
trolled by the direct transfusion of whole blood. There are occa- 
sions of sudden severe bleeding in surgical practice that demand 
immediate combative treatment with a substitute intravenous 
solution, available and efficient to elevate the blood pressure. The 
solutions commonly favored are saline, glucose and gum acacia. It 
is a frequent observation that these solutions have not proven alto- 
gether satisfactory, mainly because of their failure to sustain a high 
blood-pressure level over a prolonged period of time. 

With the object of finding a colloid solution that will both elevate 
and maintain the blood pressure after hemorrhage, a series of experi- 
ments on rabbits was conducted wdtb the results herewith presented. 

Procedure. The technique employed was the same throughout all 
the experiments. Healthy rabbits of about 2 to 2| kg. were anesthe- 
tized. The animals were bled from the right femoral artery by 
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introducing a cannula connected with an aspirating syringe, and the 
blood withdrawn in definite amounts necessary to produce a de- 
creased blood pressure. The solution under study was then slowly 
injected into the right internal jugular vein. The blood pressure 
tracings were recorded on an electrokymograph by introducing into 
the right carotid artery, a cannula connected with a rubber tube 
attached to a mercury manometer. 

The refractive index and a red blood-cell count were determined 
before and after each blood letting. 

Prcimration of Stock Sohition of Gelatin. Fifty grains of “Difeo” 
gelatin, 1 gm. of sodium carbonate and 0.9 gm. of sodium chlorid 
were placed in a flask containing 400 cc. of distilled water and 
boiled for fifteen minutes.* This solution was filtered through 
glass wool and autoclaved for one horn- at 252.2° F.; then permitted 
to cool and solidify. For use the gelatin in the flask was warmed, 
to which was then added 600 cc. of sterile distilled water, and the 
whole heated to a temperature of 98.6° F. 

This stock solution was cultm-ed for bacterial growth under aerobic 
and anaerobic conditions. Tests for toxicity were made by injecting 
10 cc. of this solution into the veins of rabbits for six consecutive 
days. Though the animals were carefully watehed for any untoward 
symptoms, there was no evidenee of intravascular clotting or other 
ill effects, for these animals were subjected to further experiments 
and the organs, when examined after death, were found to be normal. 
Bayliss,^ in “Intravenous Injection in Wound Shock” says that an 
unwelcome property of gelatin is that of causing intravascular 
clotting. No intravascular clotting was obtained with our stock 
gelatin solution. 

The results were compared with other solutions, namely: 0.9 
per cent saline, 5 per cent dextrin, 5 per cent starch and 2| per cent 
, gelatin. 

Experiment l,—0.9 Per Cent Normal Saline Sohition— Refractive 
Index 1.3S40. From a normal rabbit weighing 2 kg., with a blood 
pressure of 90 mm.Hg., a refractive index of 1.3480, 28 cc. of blood 
was removed. The pressure dropped to 40 mm. tig., where it 
remained. 


Blood 

. pressure, 

mm.Hg. 

Normal 90 

On withdrawal of 28 cc. blood . . 40 

Two minutes after injection of 25 cc. 

normal saline 58 

Ten minutes after injection of 25 cc. 

normal saline 40 

Five minutes after injection of 20 cc. 

5 per cent gelatin 85 

One hour after injection of .50 per 
cent gelatin SO 


Rod 

blood colls, 
per c.mm. 

4.700.000 
2,000,000 

2.600.000 
2,610,000 
2,608,000 
2,610,000 


Refractive 

index. 

1.3480 

1.3480 

1 .-3480 

1.3480 

1.3440 

1,3450 


* The gelatin is heated in the presence of sodium chlorid and sodium carbonate 
to prevent decomposition, loss of viscosity and hemolysis of red cells. 
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Two minutes after the injection into the right internal jugular 
vein of 25 cc. of normal saline solution, the blood pressure rose 
to 58 mm.Hg., where it remained ten minutes before dropping to 
40 mm.Hg. 

Twenty cubic centimeters of 5 per cent gelatin solution was then 
injected intravenously. The blood pressure mounted to 85 mm.Hg., 
retaining for several hours a level of 80 mm.Hg. 

Experivient 2.-5 Per Cent Dextrin— Refractive Index 1.34^0. 
From a healthy rabbit weighing 2 kg., with a blood pressure of 90 
mm.Hg., a red cell count of 5,400,000 per c.mm. and a refractive 
index of 1.3480, 30 cc. of blood was removed and the blood pressure 
dropped to 45 mm.Hg. 


Blood 

pressure, 

mm.Hg. 

Red 

blood cells. 

Refractive 

per c.mm. 

index. 

Normal 

90 

5,400,000 

1.3480 

On tvithdrawal of 30 cc. blood . 

45 

2,800,000 

1.3480 

Five minutes after injection of 30 cc. 

5 per cent dextrin 

65 

2,810,000 

1.3450 

Sixty minutes after injection of 5 per 

cent dextrin 

65 

2,806,000 

1.3450 

Ninety minutes after injection of 

5 per cent dextrin 

65 

2,816,000 

1.3480 

Three hours after injection of 5 per 

cent dextrin 

40 

2,820,000 

1.3480 


Thirty cubic centimeters of Avarm 5 per cent dextrin solution 
was immediately injected. The blood pressure rose to 65 mm.Hg., 
and the refractive index registered 1.3450, remaining the same at 
the end of an hour. 

Ninety minutes after the injection, however, the refractive index 
of the blood was back to normal while the blood pressure still 
registered 65 mm.Hg. Three hours later the animal died. 

Experiment 3. — 5 Per Cent Starch Solution — Refractive Index 
1.3390. From a rabbit weighing 2.5 kg., with a blood pressure of 
110 mm.Hg. and a refractive index of 1.3456, there were AvithdraAvn 
18 cc., 17 cc. and 15 cc. of blood, maldng in all a total of 50 cc., 
reducing the blood pressure to 50 mm.Hg. 


Blood Red 

pressure, blood cells, Refractive 

mm.Hg. per c.mm. index. 

no 4,960,000 1.3456 

On tvithdra-sval of 18 cc. blood . 70 4,100,000 1.3456 

On vrithdrawal of 17 cc. blood . 65 3i80o’,000 1.3456 

On -n-ithdratval of 15 cc. blood . 50 2,900,000 1.3456 

Five minutes after injection of 30 cc. 

5 per cent starch solution . .80-85 2,910,000 1.3410 

Sixty minutes after injection of 

30 cc. 5 per cent Etnrch solution . 30-35 2,900,000 1 . 3430 
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Thirty cubic centimeters, of warm 6 per cent starch solution was 
slowly injected, sending the blood pressure immediately up to 80 to 
85 mm.Hg. Twenty-five minutes later it had fallen to 35 mm.Hg. 

Twenty-five cubic centimeters of warm 5 per cent starch solution 
was again injected intravenously, with no resulting rise in blood 
pressure. The animal died one hour later. 


Exyerimant 4—2.6 Per Cent Gelatin Solution— Refractive Index 
1.SS60. From a rabbit weighing 2.5 kg., with a blood pressure of 
110 mm.Hg. and a refractive index of 1.3480, 40 cc. of blood was 
withdrawn, reducing the blood pressure to 48 mm.Hg. 

Upon the injection of 40 cc. of warm 2.5 per cent gelatin solution, 
the blood pressm-e rose to 105 mm.Hg., where it remained for thirty- 
two minutes and then gradually declined to 60 mm.Hg. 

Another injection of 20 cc. of 2.5 per cent gelatin solution elevated 
the blood pressure to 85 mm.Hg., where it remained for twenty 
minutes before it gradually fell. The animal died one hour and 
thirty-five minutes later. 


Blood 

pressure. 

Red 

blood cells, 

Refractive 

Normal 

mm.Hg. 

no 

per c.mm, 
5,400,000 

index. 

1.3480 

Five minutes after -withdrawal of 
40 cc. blood 

48 

2,000,000 

1.3480 

Four minutes after injection of 
40 cc. 2.5 per cent gelatin 

105 

2,100,000 

1.3420 

Thirty-two minutes after injection 
of 40 cc. 2.5 per cent gelatin 

60 

2,100,000 

1.3445 

Five minutes after second injection 
of 20 cc. 2.5 per cent gelatin 

85 

2,000,000 

1.3420 

Thirty minutes after injection of 
20 cc. 2.5 per cent gelatin solution 

70 

2,000,000 

1.3440 

Eighty minutes after injection of 
20 cc. 2.5 per cent gelatin solution 

45 

2,000,000 

1.3470 


Experiment 5.— 2.5 Per Cent Gelatin Solution— Refractive Index 
1 .3360. From a normal rabbit weighing 2 kg., with a blood pressure 
of 75 mm.Hg. and a refractive index of 1.3480, 30 cc. of blood was 
withdrawn, reducing the blood pressure to 40 mm.Hg. 



Blood 

Red 


pressure, 

mm.Hg. 

blood cells. 

Refractive 

per c.mm. 

index. 

Normal 

Four minutes after -withdrawal of 

75 

5,200,000 

1.3480 

30 cc. blood 

Five minutes after injection of 25 cc. 

40 

3,710,000 

1.3480 

2.5 per cent gelatin solution . 
Twenty minutes after injection of 

45 

3,520,000 

1.3420 

25 cc. 2.5 per eent gelatin solution 
Second injection of 20 cc. 2.5 per 

30 

3,550,000 

1.3440 

cent gelatin solution .... 
Thirty minutes after injection of 

40 

— 

1.3420 

20 cc. 2.5 per cent gelatin solution 

40 

3,540,000 

1.3475 
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from a 45 to a 65 mm.Hg. reading, but it was not maintained for 
any length of time. The elimination of the dextrin solution appears 
to have set in after one hour, as indicated by the rise in the refractive 
index. 

Starch solution produces a quicker reaction than dextrin, but is 
followed by a more rapid decline. The early elimination of the 
starch is indicated by the rise in the refractive index, occurring 
within one hour. 

In our first experiments with gelatin we used a 2.5 per cent 
solution as advocated by Hogan,^ but failed to obtain prolonged 
elevated blood pressure. Bayliss gives the probable cause for this 
failure and states that 6 per cent gelatin gives permanent results. • 

As demonstrated by further experiments, the use of a 5 per cent 
gelatin solution showed that not only can the blood pressure be 
restored to the original height and above it, but that it can be 
maintained at that level for many hours. That this is due to the 
persistence of the gelatin solution in the circulating blood is borne 
out by the change in the refractive index, which in our experiments 
decreased after the injection of gelatin, and remained at that lower 
level for several hours. Since the rise of the refractive index was not 
concomitant with a drop in the blood pressure, it is possible that the 
gelatin still remained in the circulation. 

Our experiments have impressed us with the favorable effect of 
the injection into the blood stream of a 5 per cent gelatin solution. 

Conclusion. Intravenous injection of 5 per cent gelatin solution 
into animals with low blood pressure due to hemorrhage restores 
the blood pressure for several hours. The continued presence in the 
circulation of the gelatin solution is indicated by the low figure 
reached and maintained by the refractive index. Solutions of 
weaker concentration are not as effective. 

No untoward effects of gelatin were demonstrated in the animals 
under experiment. 

Solutions of saline, dextrin and starch elevate the blood pressure, 
but fail to maintain the elevated level. The rapid elimination of 
tliese solutions is indicated by the quick return of the refractive 
index to normal. 

references. 
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Public Health and Hygiene: In Contributions by Eminent 
Authorities. Edited by William PLvllock Park, M.D,, 
Professor of Bacteriology and Hygiene, University and Bellevue 
Hospital Medical College, and Director of the Bureau'of Labora- 
tories of the Department of Health, New -York City. Second 
edition, thoroughly revised. Pp. 902; 123 illustrations. Phila- 
delphia; Lea & Febiger, 1928. Price, $9.00. 

Preventive medicine has. experienced remarkable advances in 
recent years, both in theory and application. Moreover, the “grow- 
ing opinion that public healidi is to a large extent purchasable by 
effort and money, and that it is worth purchasing, has stimulated 
health authorities to develop their opportunities and to assume 
greater responsibilities.” The new edition of Dr. Park’s work, 
thoroughly revised and with new chapters on cancer control and on 
aseptic teclmique in the control of communicable diseases, covers 
well the great strides forward in our knowledge concerning hygiene 
and in the increasing scope of public health work. Twenty-four 
eminent authorities have contributed to make this a truly authorita- 
tive volume. The material is presented in a thoroughly practical 
manner, with thought particularly for medical officers, physicians 
and medical students. The Reviewer was impressed by the very 
small amount of reduplication of subject matter in chapters on 
closely related topics, although written by different men. 

R. K. 


The Life of Hermann M. Buggs, M.D., D.Sc., LL.D., Physician 
AND Statesman of the Public Health. By C.-E. A. Winslow, 
Dr. P.H., Professor of Public Health, Yale School of Medicine. 
Pp. 432; 35 illustrations. Philadelphia: Lea & Febiger, 1929. 
Price, $5.00. 

Though many doubtless loiow of Hermann Biggs as an important 
factor for many years in the New York City Department of Health, 
probably few would rank him— as the London School of Hygiene 
and Tropical Medicine have publicly done— as one of the twenty-one 
who have done most to advance public health since the seventeenth 
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century. The reasons for such a choice become apparent on reading 
Doctor Winslow’s sympathetically and pleasantly mitten narrative, 
hlore than a biographj'' of a distinguished sanitarian^ the book 
serves as a typical story of the development of modern public health. 
The accounts of the administrative control of tuberculosis, the 
spreading of diphtheria antitoxin, the combatting of other prevent- 
able diseases, in fact the demonstration that “health was purchasable,” 
alternate with fascinating glimpses of an interesting and versatile 
personality that should recommend the book to all concerned with 
the health of the public. E. K. 


Manual oe Proctology. By T. Chittenden Hill, Ph.B., jM.D., 
P’.A.C.S., Instructor in Proctology, Harvard. Graduate School 
of Medicine. Third edition. Pp. 272; 86 illustrations. Phil- 
adelphia: Lea & Febiger, 1929. Price, 83.50. 

The previous (second) edition of this- useful and practical manual 
was reviewed in these columns thr^e years ago. The present 
edition is practically identical with the former with the exception 
of the final chapter, which deals with cancer of the rectum. This 
has been written by Dr. E. Parker Hayden and is largely devoted to 
adescriptionof the well-known Jones operation. R. G. 


An Index of Differential Diagnoj^is of Main Symptoms. By 
'\^ARious Writers. Edited by Herbert French, C.B.E. 
(Milit.), M.D., (OxoN.), F.R.Cj.P. (Lond.), Physician to 
H. M. Household; Physician and Lecturer, Guy’s Hospital; 
Consulting Physician to Queen Alexandra’s Military Hospital, 
Milbank. Fourth edition. Pp. 1171; 701 illustrations (179 in 
colors). New York: William V7ood & Co., 1928. Price, 
S18.00. 

This work needs no introduction t‘,o the medical public. Three 
previous editions and seven reprinting’s, as well as translations into 
Spanish and Italian, are sufficient evidence of its popularity. It is 
Avith delight, therefore, that we welco’me the new fourth edition of 
the book after its being five years out , of jirint. Written by tAventy 
contributors, it is a treatise on the application of differential diagno- 
sis to all the main signs and symiitoims of disease, and coA'ers the 
Avhole ground of medicine, surgery,; g\'necoJogy, oplithalmology, 
dermatology and neurology. As in pJre\’ious editions, the material 
is xiresented by articles on signs ami symiAtoms, al]jhabetically 
arranged, AA'ith a discussion of the metliods of distinguishing betAATen 
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the various diseases in which each syinihoiu ina\- oixair. A nmst 
valuable i’cature is an index of nnia'/ing completeness 225 pages 
with more than 90,000 ])age references— in which the, synpitonis, 
in addition to being singly listed, arc gathered together under the 
headings of the various diseases. The jirojier use of the hook, 
therefore, requires careful reference to the index as well as to the 
text. The illustrations are numerous and well done. All jihysi- 
cians will find in this volume a most satisfactorv and valuable 
diagnostic aid. ‘ 1? L' 


” r 5''’ ’Y.21.3. Buenos 
Aues. Talleres Graficos Ferrari linos., 1929. 

Latent diabetes is here considered as preceding and separate from 
early diabetes; sugar tolerance is lowered, but glycosuria docs not 
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Principles and Practice of Electrocardiography. By Carl 
J. WiGGERS, ]M.D., Professor, of Physiology in the School of 
Medicine of Western Reserve University, Cleveland, Ohio. Pp. 
226; 61 illustrations. St. Louis: C, V. Mosby Company, 1929. 
Price, $7.50. 

In spite of the numerous books on electrocardiography that have 
recently appeared, chiefly dealing to be sure with clinical aspects, 
the author feels that there is still ‘Wed of a simple yet comprehen- 
sive treatise bj'^ an author who can reasonably lay claim to experi- 
ence.” Certainly Dr. Wiggers fulfills the latter requirement, and 
it maj'- also safely be said that his book makes as good a presentation 
as can be found today of such matters as apparatus, technique, 
fundamental physical and physiological principles, etc. Slightly 
less than half the book is devoted to clinical interpretations and 
diagnosis. This is accurately vTitten and sufficient^'' illustrated, 
though it maj'- not be quite as useful for the clinical beginner as some 
of the more elaborately detailed works above referred to. 

E. IC. 


Notes on Chronic Otorrhea, with Special Reference to the 
Use of Zinc Ionization in the Treatment of Selected 
Cases. By A. R. Friel, M.A., M.D. (Univ. Dub.), F.R.C.S.I., 
Assistant Aurist, School Medical Service, London County Coun- 
cil; Aurist to Tottenham, Hornsey, and Walthamstow Education 
Committees. Pp. 87; 54 illustrations. New York: William 
Wood & Co., 1929. Price, $2.25. 

The subject and method of zinc ionization treatment for otorrhea 
is one with which every otologist should be familiar. Simple 
fundamental experiments folloived by methods of clinical applica- 
tion, together with charted results by various experienced observers, 
emphasizes the importance, if not actual necessity in many cases, 
for tins specialized treatment. Emphasis is placed on accurate 
diagnosis, proper classification of tjqie of suppuration, barriers 
encountered and instruments demanded to meet the individual 
requirements. It is far in advance of the medicated “ear drops” 
method which has held sway for so many years. 

D. H. 


Diseases of the Lr^er, Gall Bladder and Bile Ducts. By 
Sir Humphrey Rolleston, Bart, K.C.B., and J. W. McNee. 
Third edition. New York: Macmillan Company, 1929. 

The review of the first edition of this work was wTitten for this 
journal by Sir William Osier (May, 1905) and signed with the 
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initials E. Y. D well knomi to the initiated. The opinion expressed 
then of the usefulness and value of the book has been thorpug i y 
established. In this edition Sir Humphrey llolleston has asso- 
ciated Dr. J. W. McNee, whose work on jaundice is well knmyn. 
It may be said that this work is to be regarded as the best whicli 
we have on the subjects with which it deals and it is a storehouse 
of facts and references. The advances in our knowledge of hepatic 
and biliary disorders since the previous edition have been many, 
especially relating to jaundice, functional tests of hepatic disease 
and choice j’^stography. The discussion on cirrhosis has alva|ss 
seemed to the Reviewer to be especially clear. Throughout the 
book the orderly arrangement is a great aid to the reader. Alto- 
gether this work can be commended as the best discussion of the 
subject and one to which every student of hepatic and biliary disease 
must refer. T. M. 


The Neuroses. By Israel Wechsler, M.D., Associate Professor 
of Clinical Neurology; Attending Neurologist to the Neurological 
Institute, The Montefiore and Sydenham Hospitals, New York 
City. Pp. 330. Philadelphia: W.' B. Saunders Company, 1929. 
Price, $4.00. 


This is an expansion of a chapter from a larger work. The 
entire approach and classification is Preudian and bears the stamp 
of approval of the founder of that School. Psychasthenia is not 
grouped as such and epilepsy is not included. Thirty-two case 
reports illustrate, well, the author’s viewpoint. Drugs are not 
ignored but one should not speak of luminal as a “mild hypnotic.” 

The value of rest cures are quite accurately gauged by their 
employment in exhausted, anemic and emaciated patients, while 
their usefulness is not seen in “neuroses rooted in mental conflicts 
over inner and outer situations.” 

An excellent addition to psychoanalytic literature. N. Y. 


™ Compound Fractures. By H. Winnett Orr, 
Pn toR of the Nebraska Orthopedic Hospital. 

iSitSivErrj .tS'ssirss i 

sterile 
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Tile clinical results obtained by the autlior and otlier surgeons in 
the west are remarkable and if like results are obtained generallj’-, it 
will mean a deeided advance in this field. The surgeons in the 
east who are now using this method are enthusiastic. 

The book is written in a pleasing stjde, is well illustrated and 
worth owning. J. M. 

Tdmores Primitivos de la Pleura. By Dr. Jose W. Tobias. 

Pp. 479; 60 illustrations. Buenos Aires: El Ateneo, 1928. 

Though the book is divided into fom* parts (I, Endothelioma; 
II, tumors, malignant, benign and mixed; III, inflammatorj'' tumors; 

cystic tumors), the discussion of the first is much the most 
voluminous and profitable. The author believes that there is a 
true primary endothelioma of the pleura of conneetive-tissue origin, 
and that though bronchial carcinomata may closely simulate it, 
they can always be differentiated mieroscopically. Sjunpto- 
matology, diagnosis and treatment are suitablj’^ discussed. Adenoma 
lipoma, chondroma, fibroma, mixed tumors, hydatid and dermoid 
cysts, tuberculosis, sjphilis and actinomycosis receive more super- 
ficial treatment. E. IC. 
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NEW BOOKS. 

(Esophageal Obstruction * By A. LAvomNCE Abel, M.S. (Bond.), F.R.C.S. 
(Eng.). Pp. 234; 132 illustrations. New York: Oxford University 
Press, American Branch, 1929. Price, S9.00. 

Annals of the Pickett-Thomson Research Laboratory. Volume IV. Novem- 
ber, 1928, Part I and April, 1929, Part II. The Pathogenic Streptococci. 
An Historical Survey of their Role in Human and Animal Disease.* . Pp. 
494; IS illustrations. London: Bailliere, Tindall & Cox, 1929. 

The Cytoarchitectonics of the Human Cerebral Cortex.* Bj”- Constantin von 
Economo. Translated by Dr. S. Parker. Pp. 186; 61 illustrations. 
New York: Oxford University Press, American Branch, 1929. Price, 
86.25. 

Diagnosis and Treatment of Deformities in Infancy and Early Childhood.* 
Bj’- M. F. Forrester-Brown, M.S., M.D. (Lond.). Pp. 199; 79 illustra- 
tions. New York: Oxford University Press, American Branch, 1929. 
Price, 84.15. 

The Robert Jones Birthday Volume. A Collection of Surgical Essays.* _Pp. 
434; illustrated. New York: Oxford University Press, American 
Branch, 1929. Price, 813.00. 

The Autonomic Nervous System.* , By Albert Kuntz, _Ph.D., M.D. Pp. 
576; 70 illustrations. Philadelphia: Lea & Febiger, 1929. Price, 
87.00. 

* Re'^’iews of titles followed by an asterisk will appear in a later number. 
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Lahoratory Manml of He OMon of pSg! 

Colleae * Prepared under direction of C. i P; ^ 

China- Peking Union Medical College Press, 1929. Price, 81.50. 

Medical Clmics of North America, Boston 4 ’/ft'’. ^ V’ V ^SauSeJs 
No. 1. Pp. 280; 36 illustrations, Pliiladelphia. \\ . 13. baunaers 

Company, 1929. -n orr;. t;7 

Mechano-TherapyA By Maky Rees Mtjllinek MD Pp. 265, 57 
illustrations. Pliiladelphia ; Lea & Febiger, 1929. Price, S2-/0. 
Progressive Medicine, Volume XI, June, 1929. Pp. 389; i us ra e 
Philadelphia: Lea & Febiger, 1929, % a of io9Q 

Surgical Clinics of North America {Mayo Chmc Nwnbei'), Angnst, 1J2J. 
Pp. 208; 72 illustrations. Philadelphia: W. B. Saunders Company, 

' NEW EDITIONS. 


Diseases of the Larynz. By Harold Barwell, M.B. (Lond.) F.R.C.S. 
(Eng.). Third edition. Pp. 278; 112 illustrations. New York: Oxford 
University Press, American Branch, 1929. Price, 83.65. 

Bodily Changes in Pain, Hunger, Fear aiid Rage. Bj'' Walter B. Cannon, 
M.D., Sc.D., LL.D. Second edition. Pp. 404; 43 illustrations. 
New York: D. Appleton & Co., 1929. Price, 83.00. 

American Illustrated Medical Dictionary. By W, A, Newman Dorland, 
M.D. Fifteenth edition. Pp. 1427 ; 525 illustrations. Philadelphia: 
W. B. Saunders Company, 1929. Price, plain, $7.00; Tliumb index, 

87.50. 

Herman's Difficidt Labor. Revised by Carlton Oldfield, M.D. (Lond.), 
F.R.C.S. Seventh edition. Pp. 560; 105 illustrations. New York: 
William Wood & Co., 1929. Price, 85.50. 

Artificial Sunlight and its Therapeutic Uses. By Francis Howard Hmi- 
phris, M.D. (Brun.), _ F.R.C.P. (Edin.), ■ M.R.C.S. (Eng.). Fifth 
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An Investigation of Various Factors which Affect the Sedimentation 
Rate of the Red Blood Cells.— Probably because of the ease in which 
the test may be carried out rather than from any definite information 
which is given to the clinician, a very extensive bibliography on the 
sedimentation rate of the red blood cells in different types of disease 
has resulted. Two papers that have been recently published are of 
some interest in this connection. The first of these is by Rourke and 
Plass (J. Clin. Invest., 1929, 7, 365). They studied various factors 
Avhich may influence the sedimentation rate of the erythrocytes. These 
authors found that heparin is the ideal anticoagulant. The blood, if it 
stands longer than six to twelve hours, leads to a slowing of the rate, 
and rapid centrifuging of the blood does not affect its settling speed 
even after remixing. Blood dilution leads to a rapid settling of the 
cells. Aeration of venous blood does not seem to affect the rate of 
settling so that collection of blood under oil is not necessary. ^ Increased 
changes in temperature make for more rapid sedimentation, but not 
within the range of ordinary room temperature. Ingestion of food 
seems to have slight, if any, effect, and the same statement applies to 
short, Auolent exercise. 


Sedimentation Rate of Red Blood Corpuscles in Acute and Chronic 
Infections.— Wylie (J. Inject. Dis., 1929, 45, 6) followed the method 
of Zeckwer and Goodell. She found that the average rate of sedimenta- 
tion in all infections studied was below the normal average and differs 
somewhat in different conditions. The phenomenon is not influenced 
by the age of the patient nor by the height of the fever, and is probably 
dependent upon the amoimt of tissue destruction. Certainly in the 
case of tuberculous infection the resistance of the patient seems to play 
no part. Summing up the two papers, it may be seen that they cor- 
roborate the general feeling that in the test of the present d.ay the rate 
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k not affected by gross factors such as age, sex, temperature, mpstion 
of food excise or other factors which might mitigate agamst the test 
as a clinical guide. On the other hand, the test indicates that there is 
SmetWng wfong with a patient, but does not by any means give any 
S aTto whatl the caise of the disturbance. I the patient is sick, 
this the test shows. Where, when, or how is not elucidated. 


Selective Action of Roentgen Rays on the Blood Cells of the Cat.— 
The profound effects that radium and Roentgen ray have on the bone 
marrow have been proven often clinically. The severe anemia resulting 
from prolonged exposure to radio-active substances frequently beconi&s a 
type of aplastic anemia. Weight and Bulaian {Lancet, 1929, 217 

show that the Roentgen rays have a selective action pn the blood cells of 
the cat. If the dosage is varied, different results will take place. The 
important factors that are brought out are as follows. The lympho- 
cytes are decreased early and markedly; the polymorphonuclcars show 
an irregular initial increase ydth a slower and slighter degree of decrease 
than the lymphocytes; changes in the red blood cells occur still later; in 
nonfatal cases the anemia develops slowly and recovery is gradual and 
is paralleled by the platelet count; in fatal cases a severe acute anemia 
develops with evidence of hemolysis and widespread hemorrhage 
without the blood platelets being affected. 


Effect of Coffee and Tea on Gastric Secretion.— Gantt (J. Lah. and 
Clin. Med.i 1929, 14, 917) states that the universal use of coffee and tea 
as beverages among chdlized people is the reason why their action should 
be thoroughly understood. As a matter of fact, in many European 
countries the main water intake is disguised as tea or coffee. For these 
reasons he undertook and determined the chemical reaction on the 
stomach of coffee and tea wFen taken with food. A Pavlov preparation 
with the experimental animal was made. The dog then had his stomach 
washed out, and the bread and tea mixture was introduced through the 
gastric fistula. As a control on the alternate days, a bread-and-Avater 
mixture, equal to that of the tea, was given. Gantt found that the 
chemical action of the tea and bread Avas practically, the same as 
the bread-and-Avater. The coffee-and-bread meal produced a slightly 
greater amount of gastric juice the first tvm hours. From this iuATstiga- 
tion it seenis fair to conclude that even very strong coffee and tea affect 
the stomach secretions only through the nervous elements of the Avater 

content, there being no, or only slight, chemical influence from the tea 
or cottee. 


The Bacteriological Diagnosis of Whooping Cough.— Sugaee and 

bacter^^l investigation of the 

hpp^l whooping cough. The work of Bordet and Gengou has 

whllh' until fhe last 

Me lotTeWnssl S,*; a « ■'“Pousi- 

te*CS ‘“Bru^r^a F ae flSgs rf Sf two Pr‘3 W 

tl.e cases examined within the first weelt of the disease“'l.‘‘pert"sS 
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and B. influenzas are two distinct bacterial species, and while the latter 
organism was found quite frequently in the secretions from the upper 
respiratory tract of 50 children of ten years of age dying from other 
diseases than whooping cough, the B, pertussis was not found. They 
conclude quite definitelj'^ that the bacteriologic diagnosis of whooping 
cough is generally found to be easier and more exact than that of 
diphtheria and could be of practical service to the community. 


SUEGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


End Results of Surgery of the Biliary Tract.— Cattell {Ann. Surg., 
1929, 89, 930) states that cholecystectomy is the operation of choice 
for gall stones and for acute and chronic cholecystitis and should 
be done except in tlie very poor risk. Cholecystectomy gives relief 
in a high percentage of patients with gall stones. Less than 30 per 
cent of patients in this series having cholecystostomy have been relieved 
over a long period of time. The operative treatment for the noncalcu- 
lous gall bladder is not satisfactory except where there is definite path- 
ology present and conspicuous clinical symptoms associated with it. 
The mortality after gall-bladder operations is shown to have been 
appreciably increased by doing other abdominal and pelvic operations 
at the same time. Such practice should be discouraged. The opera- 
tive mortality in patients with common duct stones is high. In addi- 
tion, a considerable number operated upon for this condition have 
recurrence of symptoms which result in a high subsequent nonoperative 
mortality. The earl}'- removal of gall stones will reduce the incidence 
of common duct stones, and for this reason should be urged. The 
mortality after operation on the gall bladder alone is very low. In 
the past two years no death has resulted after such an operation. Two 
deaths have occurred in the past 275 consecutive operations on tlie 
gall bladder and ducts exclusive of malignancy and stricture. Both 
were in patients with common duct stones. By increasing the inci- 
dence of common duct exploration from 15 to 20 per cent of all patients, 
the incidence of common duct stones has been raised from 8 to 12 
per cent, an increase of 50 per cent. It is obvious that exploration of 
the common duct should be done more frequently than is generally 
practised. There is a group of patients with symptoms commonly 
attributed to the gall bladder, whose symptoms are due to functional 
disturbance of the colon. Failure to obtain relief after operations for 
chronic cholecystitis is usually due to incomplete or wrong diagnosis. 

The Determination of Preoperative Indications for Correction of 
Bone Deformities. — Schwahtz (J. Bone and Joint Snrg., 1929, 11, 385) 
writes that the correction of fixed angular and curved deformities of 
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the long bones almost invariably requires a solution of contmui^. 
Osteoclasis has been supplanted by open reduction, ^hich makes it 
possible to approach these problems by methods of pi’ccision. ine 
method described emphasizes that decisions, made at the operating 
table relative to tlie level and shape of section to be made for the cor- 
rection of a given deformity, are not reliable. This is true because it 
has been graphically demonstrated that there is only one level and 
section of given shape which will result in the mammum correction of a 
given deformity. By this method the possibility of inducing other 
deformities is avoided. Pre-operative determination of the level and 
shape of section to be removed is, therefore, necessary for the greatest 
assurance of tlie most desirable end result from operation for tlie cor- 
rection of angular and curved deformities in long bones. 


Congenital Dislocation of the Knee.— McFarland (.7. Bone and 
Joint Surg., 1929, 11, 281) says that this rare condition has been attrib- 
uted to antenatal injury, wrong pull of muscles, malposition in iiiero 
and primary embrjmnic defect. The only tlieories worth considering 
are the two last, malposition and primary defect. Both causes may 
operate and tlie cases fall into two very distinct groups, according to 
their etiology. Those associated mth other abnormalities, such as 
cleft palate, hare lip, cardiac lesions and spina bifida, are due to a 
primary embryonic defect. Such cases are not amenable to conserva- 
tive treatment and an open operation to secure a mobile loiee is advis- 
able. The second group includes tlie cases in which the condition is 
unaccompanied by other serious defects. These are due to malposi- 
tion in utero and respond to manipulation aided, perhaps, by subcuta- 
neous tenotomy. In the cases of long standing a difficult problem has 
to be attacked. It would seem likely that a tenotomy of the anterior 
structures of the knee and an osteotomy of the femur and flexion at the 
osteotomy might give a useful knee. 
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tlie proper diet is more difficult in the presence of insulin than it is 
without it. It is not correct to assume that a unit of insulin always 
assimilates a definite amount of carbohydrate. The patient should 
follow a strict diet even if tlie disease is present in the mildest form. 
The diet should be planned for each patient individually. The neglect 
of this principle would be as much a mistake as the failure to apply 
early therapy in tuberculosis and cancer. The determination of the 
proper diet with or without insulin is especially difficult in ambulatory 
patients. Cases in which synthalin proved to be a good substitute for 
insulin could almost always be well managed without synthahn or 
insulin. The beneficial effect of foreign-body therapy with the admin- 
istration of proteins is so far unproven. 


The Choice of Anesthesia in Operations on the Thyroid.— In the 
opinion of Konig and Stanhnke (Therap. d. Gegen., 1929, 70, 250), 
the application of local anesthesia in patients with nontoxic goiter is 
preferable unless the patients are below the age of twelve years or 
other specific contraindications exist. On tlie eve preceding the 
operations, the patient receives 10 to 20 mg. of pantopon or “dilaudid- 
scopolamin.” The choice of anesthesia in cases with toxic goiter is 
difficult. The authors appreciate the lack of unanimous opinion by 
leading surgeons. They, nevertheless, prefer ether narcosis in patients 
with toxic goiter. 


The Use of Sedatives in Labor. — The important part played by 
sedatives in modern obstetrics is emphasized by Fairbairn {Brit. Med. 
J., 1929, i, 753). Fatigue is one of the most important factors inter- 
fering with normal delivery. ^Vhenever, especially in the early stage 
of labor, the woman is worried and fatigued, and there are signs of 
irregular uterine contractions, a liberal dose of some sedative should be 
given and repeated if necessary. Morphin in doses of j to f grain may 
result in beneficial effect. The purpose of morpliin-hyoscin narcosis 
is not analgesia or anesthesia,, but amnesia. The successful induction 
of amnesic narcosis removes almost entirely the inhibitions of uterine 
action of emotional and psychic origin. It also lessens the fatigue. 
Reflex response to stimuli augmenting the strength of contractions 
may be diminished under this narcosis. It should be limited, there- 
fore, to cases in which the exclusion of fatigue and inhibitory influences 
plays a more important role tlian the decreased reflex response. The 
“ twilight sleep ” should be given soon after rhythmical labor pains are 
definitely established, provided tlie patient is “ prepared.” The patient 
should be isolated from noise and light. An initial dose of ^ grain of 
morpliin witli grain of hyoscin should be given, followed at hourly 
intervals by -jiTj grain of hyoscin. In general, tlie standard dose should 
be increased in first labors, for big women of strong ph 3 ’^sique, and for 
imaginative, oversensitive and nervous patients. Idiosjmcrasies for 
hyoscin must be watched for. A memorj’^ test should be applied to 
determine the state of amnesia. Flushing of face and dilatation of 
pupils are not necessarilj^ indications of overdosage. Witli overdosage 
of hjmscin, tlie pulse rate shows marked rise and the respirations a 
marked fall. If the patient is unable to empty her bladder, a catheter 
should be used. Important is the continuous observation of the patient 



PEDIATRICS 


581 


hv n skilled nurse. In the second stage of labor there may be iDdica- 
tiU t MUng bade ou a light general ”“*es.a ^pee« 
outlet begins to gape, and birth is imminent. Sedatives snouia oe 
Sera to nrtients in whom a long and tedious labor may be antiapated. 
T^roUem of relief of pain of labor and the saying of nervous strain 
•withrat interfering with the normal function of delivery is still unsolved. 


PEDIATRICS 


UNDER VHE CHARGE OF 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF PHIIA.DELPHIA. 


Typhoid Fever in Children. — Halpern {Am. J . Dw. Child., 1929, 38, 
10) studied 67 children ill with typhoid fever, with an age range of 
from ten months to tNvelve years. He noted that the onset was rela- 
tively abrupt in almost one-half of the cases. Abdominal pain was a 
frequent initial complaint, and because of its location at times in the 
right lower quadrant and the sudden onset with vomiting it occasion- 
ally made difficult the exclusion of acute appendicitis. Signs of men- 
ingeal irritation were relatively frequent, and often the disease with 
this complication simulated the picture of a true primary meningitis. 
The pulse rate was rapid and in proportion to the degree of the fever 
in one-fomth of the cases. The blood in 6 per cent of the cases showed 
a leukocytosis in the absence of complications instead of the usual 
leukopenia. Positive Widal reactions outnumbered the positive blood 
cultures and both were more frequently obtained during the second 
week of the illness. The stools gave a higher percentage of positive 
cultures than the urine. The complications were usually suppurative 
processes. Death occurred most often in the second week of the illness. 
Signs of meningeal involvement often preceded death. 


Comparative Effects of Diphtheria Toxoid and Toxin-antitoxin as 
tomunizing Agents.— Weinfield and Coppekstock {Am. J. Dis. 
Chid., 1929, 38, 35) record their experiences with toxoid in the active 
immunization against diphtheria. In a well controlled group of 104 
adults with positive reactions to the Schick test, it was found that in 
83 or 92 per cent of 89 that were treated with two doses of 1 cc. each ol 
toxoid, the reaction became negative. Of 15 persons receiving one dose 
of 1 ec. of toxoid the Schick reaction was also rendered nSe 

high incidence stands in interesting contrast to the lof 
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persons susceptible to diphtberia found in well populated areas. Tbe 
interesting phenomenon of reactions to the administration of toxoid 
was studied. While in a general way it was found that local reactions 
to toxoid were much less frequent as compared with those following 
toxin-antitoxin, general reactions to toxoid were observed with greater 
frequency. It was noted that both local and general reactions to toxoid 
were rare in children. Studies on the natm-e of these reactions to the 
toxoid tend to indicate that allergy plays an important part in their 
manifestations. The high incidence of reactions to toxoid in persons 
presenting both a history of allergy and a pseudoreaction to the Schick 
test was particularly striking. The use of antitoxin entails the possi- 
bility of the production of sensitization to horse serum, whereas with 
the use of toxoid this possibility is ob\dated. The authors feel from 
their experience that toxin-antitoxin is inferior as an immunizing agent 
to toxoid. The relatively greater stability, innocuousness, and need for 
fewer injections of toxoid are additional advantages. 


Congenital Pyloric Obstruction. — Moore, Brodie, Dennis and 
Hope {Arch. Fed., 1929, 46, 416) remind us that congenital pyloric 
obstruction has shown a very rapid iucrease in the past forty years. 
The statistics show that 2.7 per cent of all infants imder one year of 
age suffer from this disease. Dietary habits may be responsible for 
this mcrease as well as its occurrence in several members of the same 
family and in twins. Variations in diet may also explain the seasonal 
incidence and geographical distribution. The diet of the average 
American mother is normally very low in vitamin B, although she needs 
during pregnancy and lactation for the protection of her infant three 
or four times the amoimt of this factor that she does for her own well 
being. The authors in their laboratory by means of a deficiency of the 
vitamin B complex in the maternal diet produced pyloric obstruction 
in young rats. Other phases of the deficiency found in the same indi- 
\dduals or litter mates were hemorrhage and polyneuritis. In tlie 
animals thus affected the motor nerves to the pyloric region showed 
myelin degeneration, which is the typical pathology of a vitamin-B 
deficiency. Tliis experimental work gives a basis for the prevailing 
theory that pylorospasm results from unbalance of the autonomic 
nervous system. Vitamin-B deficiency as produced experimentally 
and found clinically in beriberi occurs most commonly in males. In 
clinical pyloric stenosis from 75 to 90 per cent of the cases are found 
in boys, and this experimental series showed 87.5 per cent of males. 
Clinical experience bears out the experimental evidence of the associa- 
tion of pjdoric obstruction with hypertonicity and hemorrhage. A 
subnormal temperatm’e and cold extremities in premature or^ mal- 
nourished infants are often the first signs of a vitamin-B deficiency. 
As prophylactic for pyloric obstruction and other manifestations of a 
dietary deficient in the vitamin-B complex, every woman should receive 
desiccated yeast throughout pregnancy and lactation. The baby 
should also receive it from the beginning. After symptoms of pyloric 
obstruction have become manifest, treatment should include the usual 
atropin and thick cereal and also desiccated yeast. In serious cases 
blood transfusion is indicated. 
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Untoward Reactions following Toxin Treatment for Dermatitis 
Venenata.— Templeton {Arch. Derm, and Sijph., 1929, 20, S3) reports 
five illustrative cases of an hitherto undescribed reaction to the admin- 
istration of specific rhus antigen for poison oak dermatitis. The 
reaction may be either a localized urticaria at the site of injection of the 
extract or a generalized eruption may appear, composed of urticarial 
wneals and papulovesicles of dermatitis venenata. The pruritus is 
severe and hospitalization is frequently necessary. Either reaction 
may be^n from twenty-four to seventy-two hours after the iniection 
the patient may or may not have had an allergic history. TJie writer 
ft the patient is sensitized to the extract of poison oak Che 
aise^e itself, and that the patient reacts allergically to the iniection 
Ot the specific antigen employed. To prevent tliL reaotiZ Z 
miter has used gradual desensitizing measures by the use of small 
mtal doses. Since the abandonment of the orthodovl araer dnsefui 

satisfactorily intramuscularly, provided the dose it; dp absorbed 
jmerval shortened, that is. aldose of (Tl^. 0 ^ 01 ^ 
and that a scrupulous technique is emnloved cLnrf ^ ® 
filled needle after the drug hal been Isihratpd^^f ^ ^vater- 

mjection is given slowly^ Massanc k f ^ syringe. The 
Pfediately following le iSon andCtW^ important, both 

intervals throughout the course of the injections massage at 

reporte" Eleven nSS^^reJ S 

£e™i^“ “ normal IMts Vu; ‘>‘‘>‘>'1 with 

jeterimnations on 5 normal individuals^^ • • chlorid 



584 


PROGRESS OF MEDICAL SCIENCE 


In a series of 20 cases eczema (various types and clinical varieties) 
the chlorid range was from 426 to 495 mg. All of these results were 
in normal limits and high or low values could not be correlated with any 
clinical classification of eczema. The author ’ points out that his 
finding demonstrate no abnormality in chlorid metabolism in eczema 
or other dermatoses investigated and that there is no rationale for 
attempting to reduce the chlorid content of the tissues by a salt-free 
diet or aiding chlorid elimination. An^'^ satisfactory results obtained 
by the intravenous administration of sodium thiosulphate in eezema 
appears to depend on factors other tlian the alteration of the blood 
chlorids. 


Incidence of Foot Eingworm among College Students.— Legge, 
Bonar and Templeton (J. Am. Med. Assn., 1929, 93, 170) have made 
a survey on the incidence of ringworm of the feet in college students. 
They found the incidence in new men students to be 53.3 per cent and 
15.3 per cent in women students. At the end of a year of physical 
education and gymnasium work they found the rate in men students 
raised to 78.6 per cent, while the Avomen showed but a slight increase, 
that is, to 17.3 per cent. The observers believe the discrepancy in the 
increase of incidence between the men and women students (25.3 per 
cent as against 2 per cent) to be accounted for by the superior sanitary 
conditions obtaining in the new women’s gymnasium. They point out 
that in addition the Avomen AA'ould acquire less ringworm of the feet 
due to cleaner habits, a higher type of hygiene and lighter footwear. 
Emphasis is laid on the precaution of always wearing some sort of foot 
covering in the gymnasium, swimming pool rmiAA'ays and showers. 
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Intestinal Obstruction folloAving Baldy-Webster Operation. — For 
many years one of the theoretical objections to the Gilliam type of 
operation for the correction of retroA'ersion of the uterus has been the 
possibility of the occurrence of a subsequent intestinal obstruction due 
to a loop of small bowel bemg caught in one of the open spaces betAveen 
the round hgaments and the abdominal wall. Such a possibility has 
seldom been considered following the Baldy-Webster operation, but the 
case reported by Pemberton and Sager {Surg. Clin. North America, 
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•n 1 1 Q 9 Q n 203') demonstrates that it can happen. In tins 

February, 1929, p. ; E-ildv-Webster operation had been 

case which they report, although no obstruction developed, it was 
Sed tliat as L result of a Baldy-Webster operation liaving been 
performed some twelve years previously there was in eac i 

broad ligament at the site of the round ligament perforation large enough 
to admit two fingers which were certainly sites of potential internal 
intestinal strangulation. In order to prevent the occurrence of such 
a condition, they call attention to a point which ebster described in 
his original description of the operation and caution that it sliould 
a.lways be observed, namely, that each round ligament should be stitched 
to the edges of the opening in the broad ligament througli winch it is 
pulled. This little point in the technique is probably frequently 
omitted, but its observance Vi'ill most likelj'' preclude the subsequent 
stretching of these small openings with the accompanying possibility 
of a life-threatening acute intestinal obstruction. 

Primary Epithelioma of the Vulva.— A series of 71 cases of primary’- 
epithelioma of the vulva observed at the Mayo Clinic betiveen 1907 
and 1927 has been reported by Eentschler {Ann. Surg., 1929, 89, 709), 
who states that it is a rare disease, being 25 times less frequent than 
carcinoma of the cervLx. Pruritus must be considered as a significant 
etiologic factor since 40 per cent of the patients gave a definite his- 
tory of preexisting prm'itus. The most common symptom is itching. 
Ulceration may appear any time during the course of the disease and 
47.5 per cent of the patients had ulceration when first examined. This 
is associated with pain, more or less discharge and at times with slight 
bleeding, then follow's insomnia, secondary anemia, cachexia and not 
infrequently urinary complaints. A biopsy ivill differentiate the con- 
dition from metastatic growths, tuberculosis and syphilis when there 
is doubt as to the diagnosis. The local lesion may be of the superficial 
vegetative type or it may be of the deep infiltrative type. Metastasis 
may occur at any time during the course of the disease. The lymphatic 
drainage, with the exception of that of the clitoris, is first to the inguinal 
lymph nodes, usually on the same side, but drainage to the opposite side 
is anatomically possible and not infrequent. The lymphatic drainage 
from the clitoris is usually directed into the pelvis; similarly the inguinal 
lymph nodes dram directly into the pelvis. The regional lymph nodes 
may be palpable without containing malignant cells and conversely 
the nodes may contain malignant cells without being palpable There- 
tee, tie only ^.ay to be sure whether or not they contain malteiMt 
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In these cases of grave malignancy it would seem wiser to excise only 
the local growtli and supplement this by radium and Roentgen rays 
applied over the site of the original growth and tlie lymphatic drainage. 
In those cases in which there is obvious lymphatic involvement and a 
grave malignancy, radium and Roentgen rays alone should constitute 
the treatment because in these cases the recurrence is too prompt to 
warrant surgical procedures. Forty-five of the patients in this series 
are dead, all except one dying from carcinoma. The remaining 17 
patients who are still living include 13 who are free from recurrence 
after an average duration of 7.77 years. One patient had a recurrence 
after eight years, 1 after foiu- years and 1 within less tlian a year after 
operation. Therefore, the prognosis is fair for prolongation of life but 
poor for cure and would seem to be in direct proportion to the grade of 
malignancy. 
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The Use of Ultraviolet Rays in Diseases of the Nose and Throat.— 
The biologic action of light is due primarilj'^ to photochemical reaction. 
Waves of light are absorbed by living cells and produce photobiochemical 
reactions which influence the whole organism. All living cells are 
sensitive^to the ultraviolet rays from 3100 to 2500 Angstrom imits, 
which penetrate to the superficial layers of the living epidermal cells, 
producing at the site of irradiation an erythema characterized by hyper- 
emia, leukocytic infiltration and an intradermal edema due to transuda- 
tion of fluids and exudation of plasma. On the theory that at the site 
of irradiation there is produced a bactericidal substance wliich is 
distributed throughout the body by the circulatory system, Eidinow 
(J. Laryngol. and Otol., 1929, 44, 177) has adopted a special technique 
of general treatment, using a quartz mercury-vapor lamp which emits 
ultraviolet rays shorter than 2970 Angstrom units. Irradiation of 
approximately one-sixth of the body surface is conducted two to three 
times a week, but an interval of from ten to fourteen daj’^s is allowed 
between exposures of any given cutaneous area. He reports that “early 
cases of lupus of the slan, nasopharynx, palate and larynx have been 
healed by these means.” Eidinow states that a direct bactericidal 
action from ultraviolet irradiation is an erroneous impression, inasmuch 
as serum and lymph greatly impede the penetration of the bactericidal 
rays, while excessive dosage produces extensive edema and necrosis. 
Careful dosage in local treatment, however, hastens the repair of many 
types of septic wounds. As the normal mucous membrane is about 
three times as sensitive as normal white skin to light, the dosage must 
be regulated with great care. He believes that the use of quartz rods, 
applicators and mirrors to transmit or reflect the light to the site of 
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Natural Hehotherapy.-Present day theory, says Gottlieb (Arch. 
I hysical Therapy, Roentgen Ray, Radium, 1929, 10, 110k reconnizes 
that every chemical reaction is started by radiant energy. The Hving 
ammal a,bsorhs stored up sun energy in the form of food, which in 
tself or m its original form, the sun ray, excites the living organism to 
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type of Osgood-Schlatter, Legg-Pertlie, Freiberg, Koehler and other 
conditions classed as osteochondritis. 

Proper effects are obtained only by proper dosage. Overstimulation 
is likely to occur unless the treatment is individualized and super\dsed. 
It should be commenced with air baths daily for five minutes, increasing 
the time until tolerance for the temperature of the air is created. Only 
then should the sun rays be introduced, beginning with small ddses 
and slowly increasing to the maximum of tolerance, which varies 
considerably. 


Colonic Diverticula. — Case {Avi. J. Rocnt. and Rad. Therap., 1929, 
21, 207) observes tliat diverticulosis of the colon is a symptomless con- 
dition commonly met with at roentgenologic examination. Diverticu- 
litis, which is an inflammatory reaction to diverticulosis, is also com- 
monly encountered, tlie inflammatory sequels manifesting themselves 
in various ways so that cases may be clinically classified as of the entero- 
spasm type, the hyperplastic type and the pseudo-appendicitis type. 
When enterospasm predominates there are the ordinary signs of chronic: 
colitis with no indications of tumor or obstruction. In this type a sudden 
development of acute symptoms may suggest a left-sided appendicitis.. 
In the hyperplastic, obstructive type the symptoms are those of long 
standing constipation, colicky pains and usually a palpable tumor. For 
the roentgenologic examination Case feels that both the opaque meal 
and enema are necessary. The roentgenologic differential diagnosis 
involves sigmoiditis, hyperplastic tuberculosis, actinomycosis, sj^philis, 
and, most especially, carcinoma. No case of supposed carcinoma of the 
lower bowel should be regarded as inoperable either before or during 
laparotomy until the question of diverticulitis has been considered and 
if possible settled. 


Iodized Oil and Pneumoperitoneum in Roentgen Gynecologic Diag- 
nosis. — As a result of increased e.xperience, Stein and Arens {RadioW 
ogy, 1929, 12, 341) have become more cautious in the diagnosis of tuba- 
obstruction, and consider spasm to be a definite and frequent phenom- 
enon in normal pelvic viscera. They feel that spasm as exhibited in the 
uterus and tubal isthmus is comparable to spasm observed in other 
hollow viscera, and is a defense reaction against the introduction of a 
foreign substance or against distention. This phenomenon accounts 
readily for the numerous cases in which tliey found apparent obstruc- 
tion, in which gas alone was used for testing tubal patency, and in 
which on repeated tests the tubes proved to be patent. This was 
graphically illustrated when iodized oil was utilized showing one or both 
tubes patent immediately following tlie usual patency test with gas in 
which tlie tubes appeared to be obstructed. The converse has also been 
observed, namely, that after a satisfactory patency test with gas the 
instillation of iodized oil yielded a typical picture of cornual or isthmic 
obstruction. Again, one tube has appeared filled and the other empty. 
The experience of the autliors emphasizes .the necessity for repeated 
patency tests when obstruction is encountered, especially in the absence 
of obvious inflammatory lesions. 
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Mental Hygiene and the Practice o£ Medicine. Strecker {Mental 
Hygiene, 1929, 13, 343) believes that psychiatry has much to offer the 
general practitioner. He considers that in every person who is sick 
there is an unknown factor representing his peculiar reaction as an 
individual. Since psychiatry has methods to impart that make it 
possible and feasible to recognize and handle this factor, it would be 
valuable to anyone treating patients. The objections to psychiatry, 
he believes to be founded on misconceptions. While it is necessary 
and desirable to place mental patients in special hospitals, this is also 
true of almost all of the specialties. The objection that treatment of 
mental patients is individualized and can have no application in other 
fields he holds to be erroneous on the grounds that it has a wide range 
of usefulness. The adoption of hydrotherapy, occupational therapy, 
and so forth, in general medical practice, he gives as examples of such 
application. Statements that the etiology is unknown in psychiatry 
he meets by showing that in many instances the etiology is quite 
definitely known and that in the obscure instances the psychiatrist is 
no worse off than are those who treat cancer, and so forth. As to legal 
entanglements he contends that these are no more prevalent in psy- 
chiatry than they are in other specialties. On the other hand, he believes 
that any failure to take psychiatric conceptions into the field of medicine 
impairs the efficiency of the physician. The occurrence of mental 
symptoms in relation to typhoid fever, encephalitis, goiter, and so 
forth, make some understanding of psychiatry and psychiatric therapy 
essratial. The mere handling of a patient prior to an operation, he 
believes, may make the difference between a successful and an unsuc- 
cessful procedure. During convalescence from any serious illness he 
believes the problem to be primarily psychiatric in nature and that 
many cases, if handled properly, can be prevented from arising too soon 
and thereby causing a relapse, or from falling so deeply in love with 
their illness that they remain chronic invalids. During the acute life 
periods again psychiatry is invaluable. Since 70 per cent of the daily 
contacts of physicians are made up of functional and not organic 
pathology, the author believes that the physician should handle func- 
tional disease in all of its aspects, only resorting to the specialist for 
cases winch are beyond his scope. He gives a general plan of treatment 
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PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSKAR KLOTZ, M.D., C.M., 
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AND 
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Tuberculous Cervical Adenitis.— Miller and Shedden (Am. Rev. 
Tvberc., 1929, 19, 511) discuss the present status of the problem of 
tuberculous cervical adenitis and indicate that tlie localization of this 
infection does not constitute an individual disease, but that it is probably 
associated with foci elsewhere. They tend to agree with Krause that 
tuberculosis is a constitutional or diffuse infection resembling sj^hilis, 
Avith numerous loci, but Avith fcAV manifest foci of anatomic change. 
The authors have studied a series of cases of tuberculous cerAucal adeni- 
tis, and find that in the early stages of its existence free tubercle bacilli 
may be disseminated, resulting in a mild bacteremia. Thus distant as 
Avell as local tuberculous processes are developed. The condition lends 
itself to general treatment, and surgery is to be considered only when 
other measures have failed. 


Skin Hypersensitiveness in Rheumatic Fever.— The problem of the 
cause of rheumatic fever is far from being settled. It has been suggested 
that the disease is an allergic phenomenon and many attempts have 
been made to discover a specific allergin. Birkhaug (J. Infect. Dis., 
1929, 44, 363) in a report on skin tests performed in European clinics 
with filtrates, autolysates and bacterial suspensions of nonmethemo- 
globin-forming streptococcus. Streptococcus viridans and hemolytic 
streptococcus, considered tliat a nonspecific, common allergenic factor 
is present excessiA^ely in the bacterial products of indifferent and viridans 
streptococci and moderately present in the solutions of hemolytic strep- 
tococci, to which, cases AAuth either acute rheumatic infections or chronic 
infectious arthritides, react hyperergically. Since tuberculosis is the 
typical example of allergy it is of interest that Reitter (Wien. klin. 
Wchnsclir., 1928, 41, 473) found four-fifths of persons AAuth acute articu- 
lar rheumatism to give distinct allergic reactions after intracutaneous 
tuberculin and he hypothesized that it is only in such hypersensitive 
persons the symptom complex of acute articular rheumatism develops. 
Wilkinson (Brit. Med. J., 1928, i, 749) also believed that the symptom 
complex hitlierto associated with “rheumatism” may be the effect of 
tuberculosis and adA^ocated the use of tuberculin in detecting the 
A'ariety of lesions Avhich occur in the early stages of chronic tuberculosis. 
Thus it is seen tliat tlie ill-defined symptoms imder the term “rheuma- 
tism” are still open to different interpretations and tlie ideas on the 
subject are still in a state of flux. 
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Immunologic Studies of Typhoid Vaccination by Mouth; I. Agglu- 
tinins Formed in Persons Treated Orally with Triple Typhoid Bacterin. 
—A new interest in the phenomena of local immimity has been stimu- 
lated by the recent work of Besredka. The evidence for oral immuniza- 
tion against the typhoidal fevers has largely been based on clinical 
data. To determine a possible experimental foundation for such 
clinical claims, Hofpstadt and Thompson {Am. J. Hyg., 1929, 9, 1) 
undertook the present study. Of the 134 persons treated orally with 
with the triple typhoid bacterin (98 with the liquid bacterin and 36 
with the typhoid capsule), 87.7 per cent gave positive agglutinins for 
typhoids. Of the 74 persons who were tested for complement fixations, 
83.5 per cent gave positive reactions. This agrees with the results 
reported for the subcutaneously inoculated individuals. A slightly 
higher percentage of the group treated with liquid bacterin gave posi- 
tive reactions than the capsule-treated individuals. The percentages 
positive of the bile-treated persons were higher than those not treated 
with bile. In the bile-prepared group which was treated with liquid 
bacterin the titers for agglutinins were higher than in any other group. 
The bile was given in those cases before the administration of the 
bacterin. It appears, therefore, that it may be better to separate the 
bile from the bacterin and give it before the first dose rather than 
simultaneously with all three doses of the bacterin. From these 
results the authors conclude that agglutinins, and complement fixations 
can be produced by oral inoculation of individuals with triple typhoid 
bacterin in the dry form as a capsule. There is no delay in the appear- 
ance of the agglutinations or complement-fixation reactions over that 
which was found in the liquid triple bacterin method. Neither antibody 
is consistently present in the immune, person. 

The Transfer of Tuberculosis by Dust and Other Agents. — Augustine 

• jP^ev. Med., 1929, 3,. 121) made tests to determine the presence of 
tubercle bacilli: (1) In the air in the rooms of tuberculous persons; 
p) m the dust upon surfaces in their rooms; (3) in the dust removable 
from their clothing; (4) in the washings from the hands of children 
hvmg in their homes. The experiments were made in the houses of 
iamdies of which one or more members had tuberculosis with sputum 
positive for tubercle bacilli. The evidence collected suggests that 
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the demonstration of virulent tubercle bacilli in dust collected from 
the rooms or clothing of patients with open tuberculosis may be used 
as a measure of the danger to wliich those in contact with the patient 
are subjected. Dust from the rooms or clothing of patients who keep 
themselves clean contain tubercle bacilli much less frequently than 
dust from uncleanly homes and people. Tubercle bacilli are recovered 
more frequently from the rooms of women than of men with open 
tuberculosis, and less frequently from the clothing of women than of 
men. These relations may be explained by the greater personal 
cleanliness of women and their inability, when ill, to keep their houses 
clean. Tubercle bacilli are recovered more frequently from the homes 
and clothing of colbred than of white patients. The number of tubercle 
bacilli in the sputum of the patient is a factor in determining the 
presence or absence of tubercle bacilli in surrounding dust. The 
author’s data cannot be used to determine the relation of infeeted dust 
to human infection because most of the families studied had long been 
exposed to open tuberculosis. To determine whether tubercle bacilli 
in the dust of houses infect members of the household it would be 
necessary to continue observations similar to those reported over a 
period of years in order to discover the frequency with Avhich latent 
and manifest tuberculosis make their appearance in those who have 
been exposed to infected dust. 


Detoxifying, Diffusing, Germicidal and Surface Tension Depressing 
Properties of Soaps.— Davison (J. Infect. Dis., 1928, 43, 292) pre- 
pared twelve common soaps and studied their detoxifying, diffusing, 
germicidal and surface tension depressing properties. He states tliat 
soaps possessing high detoxifying ability diffuse readily, are highly 
germicidal, but are correspondingly ineffective surface tension depres- 
sants. 

Correction. — On page 437 of the September issue, the reference to Yates’ article 
should be to the J. Laryngol. and Otol., 1928, 43, 852, and not to the Arch. Oto- 
laryngol, as would be inferred. 
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VISITING PHYSICIAN, PRESBYTERIAN HOSPITAL, PHILADELPHIA. 

The opportunity of speaking upon the subject of arthritis is 
welcomed because the invitation to do so carries with it evidence 
of the awakening appreciation on the part of the profession for the 
great problem involved. Arthritis and rheumatoid disabilities 
constitute the oldest disease entity of which there is any record, as 
is amply illustrated in the fossilized remains of the reptiles of the 
cretaceous period, long antedating the advent of man. Men of 
the Old Stone Age suffered from arthritis, and it was, as one waiter 
put it, the disease par excellence of the Egyptians. It was a cause 
of so much disability to the Greeks and Romans as to account for 
the establishment of such natural spas as Abe Les Bains in France, 
which has had a continuous existence of two thousand years, Not- 
witlistanding this, and the importance of the disease as one of the 
great problems of medicine, arthritis has received less intensive and 
concerted attention tlian have many disturbances of lesser import. 

Owing partly to the refractory nature of the disease itself and 
partly, perhaps, to a sort of obloquy reflected from certain irregular 
cults of treatment, a curious inertia seems to have characterized 
the attitude of the profession as a uFole toward arthritis for many 
decades. Interest and investigation in this great field have defi- 
nitely not kept pace wdth the advance of medicine as a whole. 

=>= Mary Scott Newbold Lecture (delivered at the College of Physicians Philadel- 
phia, November 7, 1928). ’ 
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Horace says in one of his odes “Husticus expectat dum defluit 
amnis” (“the rustic waits for the stream to run by”) ; and one might 
conclude that the profession has alike waited for tJie constant stream 
of arthritics to dry up. 

Fortimately, a sharp awakening from this attitude of indifference 
has recently come about. A chief factor in this has been the estab- 
lishment nearly everywhere of provisions for insuring the working 
classes. As has not infrequently happened in medicine, interest in 
the problem was brought about partlj’^ through the back door, so 
to speak, and the profession, especially in Europe, is now somewhat 
in the position of being goaded on by the demands of the “sick 
funds” organizations, that something be done to reduce their losses 
from arthritic and rheumatoid disability. It will come as a surprise 
to some to learn that in Berlin alone, the incidence of rheumatoid 
disability is 3.4 times greater than tliat due to tuberculosis. In 
England, one-sixth of the sum expended under National Insurance 
Acts was for diseases classed as rheumatic, and half of this was for 
chronic artliritis alone. In Sweden, four hospitals have been created 
for the exclusive care of clironic arthritics. In London, a very 
large clinic is being established xmder the auspices of the Red Cross 
for the purpose of extending the benefits of physiotherapy in a wide 
sense to sufferers from arthritis, hlany other instances of the 
kind could be cited which show beyond doubt that for the first time 
in the history of medicine something approaching a concerted 
attack is being made upon this disease. 

It is of much significance to note that within the last two years 
a committee for the study of arthritis has been established in tliis 
country, largely under the originating impetus of Dr. Louis B. 
Wilson, director of the Mayo Foundation, whose attention was 
called abroad to the importance of the problem. This committee 
consists of a dozen representative men chosen from geographical 
extremes of the United States and Canada and has held two meet- 
ings. Reference will be made to some of the steps planned and 
taken. 

In general, the attitude of the profession in Europe toward 
arthritis has been marked by somewhat more catholicity, especially 
as regards etiology tlian has been tlie case here during the past ten 
years and the American committee has reached a somewhat com- 
parable viewpoint. One of the first steps undertaken by it was an 
attempt at simplification of classification, long the bugbear of 
students of tlie subject. It has been decided to recognize two great 
tjqies of arthritis, atrophic and hjqjertrophic. This is in fact, under 
otlier names, the classification into the proliferative and degener- 
ative t 3 q)es of Nichols and Richardson. All types of arthritis, 
exclusive of tuberculous, are included under these heads. The out- 
standing patliologic deviations are, in tlie atrophic tjqie, smothering 
and destruction of cartilage by overgrowth of the sjmovial mem- 
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brane, togetliei- wWi a destructive growth of gran^ation tissue 
from the bone below; and, in the hypertrophic type, fibrillary degen- 
eration of cartilage together with overgrowth of bone at the margins 
of the joint and elsewhere. Manifestations of the same underlying 
processes occur in the soft tissues also, but fall, more particularly 
perhaps, under the head of the atrophic variety. It is irnportan o 
note, as Charcot pointed out in his Salpetriere lectures forty years 
ago, that arthritis and rheumatoid disability are only branches or 
a large pathologic tree which has its roots in disturbances of wide- 
spread underlying physiologic processes. 

In a brief article such as this, however, there is no opportunity 
to present at length tlie many factors in etiology, pathology, or 
treatment which must be considered in any thorough review of the 
subject. It is rather the purpose of this paper to sound some of 
the newer significant notes in relation to the disease. In this con- 
nection an important conclusion of the American committee on 
arthritis must here be mentioned, which may come as something 
of a surprise to many who have accepted whole-heartedly the rather 
crystallized opinion in this country of the cause of arthritis. Recog- 
nition of the importance of focal infection in a host of diseases has 
marked a signal advance in modern therapy and reflects credit 
upon American medicine more than upon that of any other country. 
In no other disease has the importance of focal infection been more 
apparent than in the case of chronic arthritis, particularly in rela- 
tion to the many varieties of streptococci. So much has this been 
tlie case, that, in many quarters, the rheumatoid problem has been 
regarded as one solely of bacteriologic nature. SufiSce it to state 
then, that, in the views of many of the committee, focal infection or 
infection of any kind, though in no sense to'be minimized, constitutes 
often only an episode in the causation of the disease, acting like “the 
match to the priming.” Indeed, the committee has placed itself on 
record as believing that the underlying causes are often farther to seek 
and are to be found, in part at least, in that background determined 
by heredity, constitutional make-up, the equilibrium of the nervous 
system, chemical and other toxins of imponderable nature and, 
finally, the conditions of the environment. This may seem some- 
what too inclusive a statement and yet it is only with full consider- 
ation of the lines here implied, in the opinion of many of the com- 
mittee, that successful treatment of the disease can be carried out. 
One natural result of the brilliant development which bacteriology 
has undergone in the past five decades has been a somewhat mechan- 
ical view of the depredations of bacteria in their effects upon tissues. 

ells points out, however, that practically all bacteriologic proc- 
esses are at last analysis chemical in nature. 

Thus, it is tlie view of Zinsser that rheumatic fever is an allergic 
condition in which the body is sensitized to a bacterial antigL. 
He believes this to be the only explanation consistent with the 
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varieties of bacteria isolated through the interesting work of Small, 
Swift, Clausen, and others and with tlie frequency with which 
such factors as exposure seem to precipitate the attack. Swift 
remarks that it is easy to understand that the state of the tissues 
of the patient is the most characteristic feature of the disease and 
that the specificity of the streptococci recovered, may play, a rela- 
tively unimportant role. Recent evidence suggesting the passage 
of certain strains of streptococci from one to another is in line with 
this view. 

It seems highly probable, by analogy, that the atrophic forms of 
chronic arthritis may often have a comparable cause. As long ago 
as 1920 the present writer^ advanced the then somewhat iconoclastic 
view, based upon observations in the army, that acute inflammatory 
rheumatism and the exacerbations of chronic arthritis seem to differ 
in degree rather than in kind. 

The toxicity of extracts of the organisms isolated by Small and 
by Birkhaug, to mention only one influence, is so marked as to lead 
to the hope that among arthritics as a whole, a group may be found 
which will stand in some specific relationship to these or comparable 
organisms. 

In view of these several considerations, it would appear that 
even the bacteriologic causation of arthritis proceeds in many cases 
from a wider premise than has been generally appreciated. Zinsser® 
says, “It is our opinion that in that branch of general physiology 
which is spoken of as immunology, we have been hampered in our 
reasoning by adhering too closely to analogies furnished by a few 
antigenic substances such as bacteria, animal cells and coagulable 
proteins. We are actually dealing with phenomena of much broader 
physiological interest.” It is pertinent, therefore, to quote one 
sentence from a little brochure or primer which has been prepared 
by the American Committee for the Control of Rheumatism for 
distribution to the laity and, indeed, somewhat to the profession 
also. 

“The commonest causes of atrophic arthritis are the poisons 
which are set free in our bodies. These poisons may be manufac- 
tured by the grovi;h of germs which the body’s defense mechanisms 
are too weak to resist or by a disturbance of normal physiology and 
chemistry of the body which may result from overtire and the bad 
use of our bodies.” 

In this conneetion should be mentioned another of the acloiowl- 
edgedly prime factors in the causation of arthritis, especially of the 
hypertrophic type, in women— the menopause. The relationship 
is so clear that some students, have described specifically “arthritis 
of the menopause.” In the view of some observers including Knaggs, 
Cecil, Osgood and Goldthwaite, hypertrophic arthritis is not of infec- 
tious or bacteriologic origin. Space has been given to the several 
considerations so far mentioned, because it is believed that tliey con- 
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stitute a new ‘"take-off” in the approach to arthritis, of significance, 

in treatment, to the many sufferers from this disease. _ _ 

The present is not the time for consideration of statistics except 
to mention that arthritis as a whole affects women with about 
twice the frequency of men, that the knee is the site of greatest 
involvement in all groups, the fingers coming next, and that m a 
study based upon 1100 cases by Dr. Peirce and the writer,^ heredity 
played a role of unsuspected importance, being obvious in 60 per 


Study of the morphologic changes in the arthritic syndrome has 
been exhaustive but study of the djmamic pathology causative of 
the changes has been in general meager. How are they brought 
about? It is impossible to investigate a disease in which rarefication 
and overgrowtli of bone are so conspicuous without being early 
impressed with the fact that it is necessary to invoke chemical 
reactions, in part at least, to explain the changes involving the 
calcium and magnesium of osseous tissue. Chemical analysis, how- 
ever, of the fasting circulating blood along modern lines has been 
singularly unfruitful, although it has served to delimit the problem 
and direct attention into other channels. It may be said, however, 
that in arthritis as a whole, basal metabolism tends to be low; 
according to Swaim and Spear, chiefly in the degenerative type. 
It may be mentioned also that there is no apparent disturbance of 
the nitrogenous metabolism per se, and that there is no justification 
for withholding red meat from the arthritic as so long, and still so 
widely and erroneously, advocated. The frequency of anemia in 
arthritis and the importance of organs and other tissue for blood 
regeneration make this a matter of large importance. 

It is only when one turns to a study of the arthritic by imposing 
on him a physiologic load of some sort, that one detects inadequacy 
of response, indicative of pathologic deviation. 

One line of evidence, adduced in this way, came as the result of 
observing that certain low dietaries were of benefit to certain types 
of arthritis. In the attempt to throw light upon this through 
laboratory studies, it was ascertained that in the arthritic certain 
substances are removed from the blood, after ingestion by mouth, 
more slowly than is the case in health. In brief, 76 per cent of 
arthritics show actually or potentially a delay in the removal of 
dextrose from the blood and in this same blood there is also a higher 
percentage saturation of oxygen than normally occm’s. Attempts 
to explain this phenomenon upon chemical grounds were unsuccess- 
ful and recourse was had to the hypothesis that the process was 
mechanical in nature, depending upon changes in the blood flow. 
Jt:!yenments were accordingly devised in which the circulation was 
cut oft m three hmbs, witli the result that, upon feeding dextrose, 
It nas possible to induce precisely the same phenomenon as occurs 
m the majority of arthntics. It thus appeared that the explanation 
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of the dexti’ose and oxj’gen values was referable to tlie failure of 
the blood to reach at least some tissues in which the removal of 
these substances normallj’- quickly occurs. The cause of this inter- 
ference with the circulation was conceivably to be found along the 
line of vasoconstriction. Attempts were accordingly made to ascer- 
tain whether the peripheral blood gave any evidence of this in 
terms of the blood count or other changes in the corpuscular 
elements. 

In a series of careful studies, Dr. E. G. Peirce has shown that 
there tends to be a difference in the blood first issuing from per- 
ipheral capillary beds in the arthritic as compared with normal 
persons. This difference consists in a lower red-cell count in tlie 
first issuing drop as compared with later drops. In the normal, an 
opposite state of affairs obtains and the count of the first drop is 
higher than that of subsequent drops. This can be interpreted to 
mean that there are fewer cells in the peripheral vascular spaces of 
arthritics or that these spaces contain undul3’’ large amounts of 
fluid. That these observations are not the result of chance or 
technical error is well illustrated by the fact that this low cell count 
in arthritis can be restored to normal bj’’ many of the measures 
which are of value chnicallj'- to the arthritic. Thus, exercise, the 
salicjdates, coffee, external heat and massage induce a marked 
return toward the normal picture. 

It then became desirable to check this further, if possible, by 
determinmg the actual state of the capillaries themselves and this 
was made possible by the method of direct inspection devised bj'’ 
Lombard fifty j^ears ago and left buried imtil recentlj’- in the litera- 
ture. A long series of studies was conducted upon normals and 
arthritics by Dr. Peirce, Dr. F. A. Cajori and the writer^ as the 
result of which it has become reasonablj’’ clear tliat there is in 
arthritis a condition of the capillaries characterized essentiallj'’ bj'’ 
a slow and interrupted bloodflow; constricted or, at all events, 
many empty vessels; and especiallj’’ a generallj’^ "anemic” condition 
of the peripheral tissues studied. It has been possible fortunatelj’^ 
to check this further by means of measures and drugs which benefit 
the arthritic and it was again found that following such measm’es 
as massage, exercise and aspirin the whole pictme changes to one 
of adequate bloodflow, only to relapse again, however, upon 
cessation of therapy. 

Dispassionate consideration of these several observations afforded 
striking evidence that at least part of the pathologic deviation pro- 
ductive of the sj’-mptoms and morphologic changes of arthritis is 
to be found in the altered state of the bloodflow in the finer vessels, 
probably in the nature of vasoconstriction. This is precisely in 
keeping with the clinical observation of tlie frequency with wliich 
Rajmaud’s sjmdrome is encountered in the rheumatoid state. It 
also fits in well with the long recognized clinical effect upon blood- 
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flow of the measures probably most used in arthritis, ^ such as heat, 
massage, etc. It remained, however, for further experiment to place 
the matter upon a more secure footing. This experiinent consisted 
in the attempt to interfere in the living animal with the circulation 
;in the neighborhood of a joint. For this purpose, the writer s associ- 
ate, Dr. A. D. Goldhaft, conducted a series of experiments in which 
the circulation to the patella was cut off by means of a purse-string 
suture carried around it. Six dogs were operated upon^ using the 
other legs as controls. It was of the greatest interest to observe 
after some weeks, under the Roentgen rays, evidence of overgrowth 
of bone such as is seen in the patella of human beings suffering from 
hypertrophic arthritis of the knee. This result was forthcoming in 
every animal operated upon. That it was not due to the mechanical 
irritation of the operation, or of the silk ligature used, was shown by 
the fact that an equal amount of ligature placed near the patella 
without interfering with the blood supply, produced no change of 
organic or even functional nature. This experiment, then, coming 
as it did at the end of a series of observations all pointing the same 
way, is in agreement with the work of Wollenberg, and strongly 
suggests that the functional and organic changes of at least some 
kinds of arthritis, namely, the hypertrophic, are referable, in part 
at least, to a disturbance of the circulation. There is no opportunity 
here to point out the consequences which could be expected to follow 
anoxemia, not to say a relative anemia, of this kind but disturbance 
of the acid-base equilibrium is generally recognized to be one of 
them and the way is opened up for explanation of some of the 
changes, such as rarefication and overgrowth of bone, in which the 
fixed bases of the bone must necessarily take part. The tendency 
towards a lowered basal metabolism in arthritis is probably to be 
explained on the same basis, nz., a curtailment of the finer bloodflow 
in at least the muscular tissues. 


Another line of observation which must be briefly mentioned 
as of significance in the attempt to imderstand the mechanism of 
arthritis is to be found in the observation by Cajori and the writer 
tliat certain substances which reach the gastrointestinal tract 
through the mouth are carried directly, after absorption by the 
blood stream, to the joints themselves and can be redetected there 
almost immediately in the synovial fluid. Indeed, certain sub- 
stances, presumably crystalloids, such as glucose, reach a higher 
concentration in the synovial fluid than may occur in the blood 
possibly because tlie arterial blood supply to the joint exceeds the 
venous outgo. This observation affords definite evidence of a means 
of nourishment of the central avascular area of articular cartilage, 
a matter long m doubt. It also unmistakably proves that a variety 
of sub^ances from the intestinal tract has access to the joint cavi- 
ties. The possibility that deleterious as well as nutritive substances 
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from the bowel may here play a role must henceforth be definitely 
considered. It may be noted in passing that Freiberg has recently 
shown that sterile bacterial filtrates injected into the joint cavity 
of animals may produce changes characteristic of atrophic arthritis. 

Treatment. It is axiomatic that study of the problem of arthritis 
has for its aim amelioration and prevention of the disease. A con- 
sideration of the rheumatoid problem from the viewpoint of such 
physiologic changes as are above described offers explanation of 
the rationale of many measures of value and suggests in an impor- 
tant way certain lines which treatment must follow. We do not 
know all that should and must be known about the disease but there 
can be no doubt that information at our command today enables 
us definitely to take a more hopefully constructive attitude than at 
any time in the past. As with many other diseases, treatment must 
■take the direction of removing possible causes, removing or modify- 
ing the functional and organic changes which the disease produces, 
and finally, when necessary, adjusting the burden which a handi- 
capped organism is asked to bear. 

In tlie first connection, the question of focal infection comes 
prominently into the foreground but I take it that with the present 
audience there is small need to stress the recognized role which 
infectious processes may play. This r61e must have full emphasis 
in any consideration of treatment. That infectious processes do 
not constitute the whole picture, however, has already been stressed 
and is further evidenced by the fact that in 400 cases of arthritis 
among soldiers during the war, three times as many recovered in 
the presence of causative focal infection as got well following its 
removal. The sound position to take, of com’se, is to spare the 
subject all burdens of this nature compatible with good medical and 
surgical judgment after thorough and dispassionate analysis of the 
case. The duty of the practitioner, however, has only begun in 
most cases when abscessed teeth are removed or a boggy prostate 
is massaged. 

There remains in chronic arthritis, following the removal of even 
causative infections, a more or less clu’onic dislocation of physiology 
which may persist a long time or even permanently. So much is 
this the case that one may almost say, once an arthritic, always 
potentially an artliritic. It was remarked earlier that constitutional 
and environmental circumstances play an important r61e in deter- 
mining arthritis and there is today small doubt that the nervous 
system is importantly caught up in the production of the disease. 
This is amply illustrated in the most extravagant expressions which 
arthritis takes, namely, the grotesque bony overgrowths of Charcot’s 
joint. Specific evidence to the same end is also seen in the experiments 
of Adson and Rovmtree, who were able to relieve, at least temporarily 
in 2 cases, all symptoms of severe atrophic artlu-itis of the legs by 
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the operation of lumbar sympathectomy . The frequency with which 
arthritis implants itself upon individuals of asthenic and entero- 
ptotic build, forces upon the critical student of the sub3ect the 
necessity of correcting the background if permanent results are to 
be achieved. In this connection one of the most useful lessons ever 
adduced has come from the Boston orthopedists who have devel- 
oped a viewpoint of much wider value than the term orthopedic 
implies. This has to do with the rehabilitation of the deranged 
physiology in the chronic arthritic or the structurally inferior sub- 
ject. The lesson is one which every internist should be able to 
apply to the neurasthenics and, indeed, many cardiac and other 
types of patients under his care. Speaking as an internist, the 
writer believes that internal medicine has, perhaps, regarded illness 
too often from the standpoint of the organs concerned and top little 
from the standpoint of the structure in which they are housed. As 
regards arthritis, the writer is strongly of the opinion that no one 
is qualified to approach this great problem who is not familiar with 
these measures of structural rehabilitation of the chronic invalid 
at large. In fully one-third of all arthritics this constitutes a foun- 
dation without which no substantial superstructure can be expected 


to rise. 

In view of what has been said regarding the necessity of obtaining 
or maintaining a physiologic balance, it does not surprise us to learn 
that one of the most important measures to be instituted early in 
the treatment of the disease is rest. By this is meant systemic rest 
of the body as a whole and not necessarily rest of the affected part 
which is determined by other and local considerations. As regards 
the joints themselves, it is the belief of some of the most qualified 
observers that, in general, rest of the joint in atrophic arthritis is 
not desirable, whereas in hypertrophic arthritis rest of the joint 
affords removal of one of the causative etiologic factors. Many 
cases of arthritis originate in fatigue. Many more suffer fatigue 
from fighting the disease and from carrying on with the fox at their 
vitals. Fatigue is also an expression of toxicity and unless the 
sufferer be given a chance to recover from the lesser disability he 
will be quite unable to fight the greater. 

Apart from the significance of rest as a specific measure, it has 
anotlier importance in relation to various other forms of treatment, 
especially physiotherapy. Best must be used in extra dosage, so 
to speaki when demands are being made upon the organism to 
respond to various therapeutic procedures, nearly all of which 
exact their toll of fatigue. 

Perhaps the oldest, and certainly one of the most important cate- 
gories into which treatment of the arthritic must fall is that of 
physiotherapy. Under the two great heads of massage and heat, 
suflerers from arthritis have in an untutored way themselves sought 



602 


PEMBERTON: ARTHRITIS 


relief througli tliese measures over periods of centuries. The value 
of massage, exercise and heat to internal medicine at large is just 
beginning to be appreciated by the profession as a ■whole. The 
recent creation of "the Council on Physical Therapy of the American 
Medical Association can be instanced in evidence of this, and it is 
said to have been one of the regrets of Dr. Weir Mitchell, whose 
name is so closely associated with this hall in which we are meeting, 
that his efforts at extending the use of physiotherapy fell so far 
-short of the aims he had in view. 

Orthopedic surgeons and neurologists, almost alone among medical 
men, appreciate fully the value of massage and heat. The proper 
prescription of these agents is almost a specialty in itself and it 
can only be added here that tliese measures serve the several pur- 
poses of relieving much suffering, restoring deranged physiology 
and modifying organic disturbances of structure. 

Mention must be made of vaccine therapy and the use of non- 
specific protein. The use of these measures springs directly from 
the bacterial origin of many cases of arthritis and needs no defense 
or emphasis in the treatment of infections. Their place in arthritis 
is established in relation to one exciting factor of the disease, but 
those who best understand the principles of operation best under- 
stand also the limits within which they should be employed. 

The most hopeful sign in this connection proceeds from tlie 
allergic conception of the etiology of many cases of the atrophic 
tj'pe and it is to be hoped that the organisms isolated by Small, 
together with that of Birkhaug and, more recently, Cecil, may 
prove to be utilizable in the direction of desensitization or increased 
immimity. 

Nonspecific protein therapy has its origin in somewhat comparable 
premises and is so widely accepted, even in the treatment of paresis 
by malaria, as to need no particular mention. Its value in arthritis, 
in a limited but definite number of cases, may depend in part upon 
certain antigenic or other specific properties, but it is also certain 
that part of the benefit is referable to the heightened metabolism 
induced . Instances are legion in which the symptoms of arthritis have 
disappeared entirely in the presence of hyperpyrexia from pneumonia 
or tjfphoid, with Ihe increased metabolism and accelerated blood- 
fiow which they inevitably bring about. 

, Vaccines and nonspecific protein should be used with a balanced 
appreciation of 'the nature of the disturbance and what they may 
be expected to accomplish. The limits and- dangers of physio-’ 
therapy constitute part of the lesson to be learned in relation to 
that field; and by the same token, 'the limits and dangers of vaccine 
therapy are also to be kept in the foreground. 

Co-equal in importance with the bacteriologic factors in arthritis, 
in the usual sense of the word, and possibly smpassing them, both 
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etiologically and therapeutically, is the great field constituted by 
the gastrointestinal tract. Apart from the question' of local foci 
such as an infected gall bladder or ulcerative colitis, the mtestmal 
tract plays unquestionably a large role dependent upon the stfil 
unmapped processes of fragmentation of the foodstuffs and^he 
formation of the products of normal bacteriologic activity. : Ten 
years ago this conception had little acceptance, today, it is so widely 
appreciated that the laity are flocking with their well-known vogue 
for “cures” to the many establishments given over to colonic irri- 
gation, facetiously referred to sometimes as “colon filling stations.’:' 
As is usually the case with new ideas in medicine, enthusiasm for 
this procedure runs ahead of the facts and yet there:can be no ques^ 
tion that through this type of agency, we have a means of removing 
or modifying one of the great causative factors of arthritis. The 
rationale of this measure is too complicated, for detailed mention 
here but probably depends in part upon removal of. the products 
of bacteriologic grow^. That this 'is not the whole explanation, 
however, is pretty clear from the fact that change, of the intestinal 
flora does not necessarily have any beneficial influence. .Faulty 
anatomy and faulty physiology of the viscera and especially of the 
intestinal tract apparently afford the basis upon which the exciting 
factors can become operative. , ‘ ■ . , , . 

If there be value in expediting out of the gastrointestinal canal 
its complicated and varied contents, it should and does follow that 
control of the intake of the substances thus sought-to be.expedited, 
should also be important. It is precisely that taken in by mouth 
which, in large part, is removed by irrigation. Beyond question, a 
large field of therapy here presents, the high points of which only 
can be outlined. The form which it takes is chiefly in the direction 
of a lowered caloric intake at large, though there is reason to believe 
that the starches and sweets are more deleterious than the other 


foodstuffs. The operation of a low dietary is probably; dependent 
partly upon removal of the substrate on which the intestinal flora 
subsist but also , upon an mdirect metabolic influence, which cannot 
be developed here because of limitations of time. One of the basal 
facts reiatmg to artliritis is caught up in the influence of a height- 
ened bloodflow and increased metabolism upon, the disease. By 
the same token, it is precisely when catabolism .runs ahead of 
anabolism that the arthritic may experience temporarily some of 
.the sharpest benefit. ^ t^Tien a_ restricted dietary brings about this 
state of affairs, certain cell imits are apparently not only spared a 
previous bmden but they function with a reserve potential which 
■vyhile the situation lasts, constitutes physiologic equilibrium The 
dangers of undernutritipn, howeyer, present limiting factors ’in tMs 
type of therapy and it can be practised, only with a balanced appre- 
ciation of both sides of- the equation. When it happens, in suitable 
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sthenic cases, that a reduced dietary can be accompanied by the 
use of physiotherapy, not only is the physiologic load lightened but 
at the same time a metabolic fillip is also given to the flagging 
horse. The late Cardinal Gibbons is said to have remarked that 
he owed his good health to his bad digestion. Perhaps to few other 
t3T3es of invalids has this epigram such application in principle 
as to the chronic arthritic. If there were more dyspeptics, so to 
speak, there might be fewer arthritics. 

The field of drug therapy, in general, has limited value in the 
arthritic syndrome. Heading the list as regards relief of pain are 
the salicylates in their various forms but, by and large, they serve 
only to afford temporary comfort and may have undesirable con- 
sequences. In the very early stages of muscular disability their use 
is not infrequently sufficient to restore a perverted physiology to 
normal and, upon restoration of function, the physiologic balance 
of health may be maintained. 

Superseding the salicylates in value is arsenic, one of the dozen 
or more irreplaceable drugs of medicine. Its influence upon metab- 
olism and regeneration of the blood elements is perhaps never more 
graphic than in some cases of arthritis which maj'- for a time improve 
so rapidly as to lead to belief that the cure is at hand. Other 
measures, of limited value, can be grouped under the general cap- 
tion of those which probablj’- hasten metabolism, such as potassium 
iodid and the Roentgen ray. Orthoiodoxybenzoic acid, which has 
recently had a “flair,” is a sort of glorified salicylate and has in 
general not justified the claims made for it by some writers. 

Finally, mention must be made in this cavalier review of arthritis, 
of the importance of coordinating various lines of treatment. It is 
a fundamental principle in the treatment of disease that the given 
load must be adjusted to handicapped organs or systems. It is 
further axiomatic that the restorative powers of Nature alone achieve 
the processes of convalescence of repair. These facts are too often 
overlooked, however, in the care of the arthritic, and expectation 
is often entertained that a drug or injection will restore atrophied 
muscles or remove the fibrositis and faulty physiology productive 
of it. 

Treatment of the arthritic, vdth the inevitably long period of 
convalescence, should be somewhat analogous to the training of an 
athlete. Professional trainers are unanimous as to the importance 
of a carefully-balanced programme for their charges. The athlete 
never rims when he is tired and he rests after his run. Massage 
further contributes to the efficiency of his. normal muscular physir 
ology. How much better the trainer of athletes imderstands the 
problems of his proteges than does the average physician the prob- 
lem of the arthritic. The chronic arthritic is nearly always fatigued 
but is nevertheless usually asked to undergo at once a variety of 
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procedures, surgical as well as medical, whicli often reduce him to 
an even lower ebb. The writer cannot hope in the brief space here 
allotted, to discuss the details of the treatment of arthritis in_ the 
fullness tliey deserve. If, however, only one message could be given 
to this audience it should be an exhortation to maintain a wide- 
angled viewpoint in considering the rheumatoid problem; to coordi- 
nate the various sound measures of therapy critically and more 
frequently than is usually the case; and to appreciate that at last 
analysis it is not necessarily the removal of a focus or usually any 
single agent but rather a restoration of physiology along the many 
lines indicated which ushers the chronic sufferer from arthritis into 
ehannels of recovery. Pessimism has long dominated the attitude 
of the profession toward the chronic arthritic. A keynote sounded 
in tlie brochure of the committee already mentioned, is in the 
opposite direction, convinced, as many of its members are, of the 
great value of treatment in this disease. It is of the highest impor- 
’ tance that more investigation be carried out on the causes and nature 
of arthritis. It is of equal importance, however, that there be wider 
dissemination of what is already known regarding the disease. 
AVith the measures now at our command thousands of arthritics 
throughout the country, probably doomed to wheel-chair invalid- 
ism, could be saved from this and often restored to active life if 
these measures could be intelligently and skillfully applied. Not 
only are there few other diseases in which intelligent, well coordinated 
treatment is so urgently required; there are in fact few other chronic 
diseases for which more can be done. 

Arthritis touches more fields of medicine than does any other 
pathologic state. Its subtleties cannot be learned quickly or easily 
and it is a favorable augury that this problem is now in process of 
taking its place with tuberculosis and syphilis as one of the great 
chapters of medical science. Only when this has been achieved, 
however, will there arise that wealth of professional equipment 
which alone is adequate to combat it. We are today in this country 
in the struggle against arthritis more or less in the position of 
Trudeau fifty years ago in the fight against tuberculosis. Those of 
us who^ have been most interested in this problem are best aware 
of the inadequacy of individual effort and can only hope that the 
great mass of right-thinking laymen and medical men will rise as 
they have so often done ui the past, to the call of distress. ’ 
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ON THE MANAGEMENT OF THE SPASTIC COLON AND MUCOUS 
COLOPATHY, ESPECIALLY IN HYPERVAGOTONIC 
PERSONS.* 

By Lewellys F. Barker, M.D., 

PnOFESSOB EMERITUS OF MEDICINE, JOHNS HOPKINS UNIVERSITY AND VISITING 
PHYSICIAN TO THE JOHNS HOPKINS HOSPITAL, BALTIMORE. 


Among the common tasks of the general practitioner is that of the 
treatment of patients suffering from habitual constipation. The 
therapy of so-called atonic constipation (better called hypokinetic 
constipation) presents difficulties enough; but the form of habitual 
constipation in which there is persistent spasm of the colon (hyper- 
kinetic-d.yskinetic constipation), often associated with paroxysms 
in which larger or smaller quantities of mucus are passed from the 
bowel (so-called “mucous colopathy” or “myxoneurosis intestinalis”) 
is even more obstinate and more difficult satisfactorily to treat, 
especially when it occurs in patients of outspoken hypervagotonic 
constitution. It has occurred to me, therefore, that a discussion of 
this topic might be of particular interest to this audience, which, as 
I understand it, is composed largely of physicians in general practice. 

The Motility of the Large Intestine. It would seem desirable to 
preface my remarks by a brief r6sum6 of existing knowledge of the 
physiology of colonic motility, since a thorough understanding of the 
mechanisms of this motility under normal conditions is essential 
for the interpretation of the abnormal states that are encountered 
when these mechanisms are disturbed. 

You will recall that in the large intestine (as well as in the small 
bowel) contractions of the longitudinal strands of muscle shorten 
and widen the tube, whereas contractions of the circular muscle 
narrow the tube. The so-called -pendulum movements have the 
function of mixing the food derivatives intimately with the juices 
secreted by the digestive glands and also of placing all portions of 
the contents of the bowel in contact with the surface of the mucous 
membrane in order that absorption may take place. The peristaltic 
movements have the function of propagating the intestinal contents 
analward; among these are included the so-called “great colon 
movements” that come three times in the twenty-four hours, cause 
the translocation of the contents of the colon over considerable 
distances. In addition to these peristaltic movements that pro- 
pagate the contents distalward, there occur, as we now know, 
antiperistaltic movements that provide for retrograde transport of 
the colonic contents, that is to say that drive the contents oralward 
ratlier than analward. It is particularly in the cecum and the 

* Address delivered in the Practical Lecture Series, New York, Academy of Medi- 
cine, December 14, 1928. 
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ascending colon that these antiperistaltic contractions are prominent. 
As soon as the contents of the ileum are discharged into the cecum, 
these antiperistaltic contractions begin; they result in the retention 
of the contents in the cecum and the ascending colon where they not 
only favor the thorough mixing of the contents but, through the 
stagnation produced in this part of the large bowel, provide both for 
the process of bacterial digestion (which is far more important than 
was formerly thought) and for the absorption of fluids and dissolved 
substances with consequent concentration of the feces. It is only 
after the bacterial digestion and the dehydration of the intestinal 
contents have occurred that these antiperistaltic movements let up; 
then through peristaltic movements the contents are shoved on into 
the transverse colon and, later, into the descending colon. The 
feces remain normally in the sigmoid until, through the movements 
of defecation, they are.discharged to the outside world. In addition 
to the contractions of the musculature of the colon just described, 
the smooth muscle of its walls between such contractions is con- 
stantly held in a certain degree of tonus (peristolic contraction) . 

From Roentgen ray studies, it has been shown that barium 
ordinarily begins to enter the cecum in from one to two hours after 
it has been swallowed and that the cecum and ascending colon are 
filled in from two to six hours, whereas it is some ten to sixteen hours 
before the descending colon and the sigmoid are filled. All the peris- 
taltic movements are a part of the automatic activity of the colon 
and appear to be innervated by centrifugal impulses from Auerbach’s 
plexus, which in turn is stimulated both mechanically and chemically 
from the lumen of the bowel and probably also by hormonal influ- 
ences from the blood. Auerbach’s plexus is further influenced by 
impulses arriving to it through sympathetic and parasympathetic 
nerve fibers, the innervation of the proximal colon as far as the 
junction of the first and second thirds of the transverse colon coming 
from the vagus and the superior splanchnic, that of the distal colon 
coming from the lower sacral nerves and the inferior splanchnic. 
The sympathetic fibers carry mainly impulses that depress motility, 
die parasympathetic (craniosacral autonomic) mainly impulses that 
increase motility. 

The tonus of the musculature of the intestine is believed to be 
regulated through a plexus in the peritoneal covering of the colon 
(serosa plexus) without the intermediation of Auerbach’s plexus- 
craniosacral autonomic impulses favor whereas sympathetic 
impulses inhibit tonus. ^ 


Obviously, then, the motility of the colon is a complex affair 
dependent upon an intricate set of neuromuscular mechanisms’ 
which must work together in a coordinated or synergistic way for 

l It IS but little wonder that this motility 

should be easily disturbed, owing either to alteration of its neuro- 
muscular apparatus or to stimuli impinging upon that apparatus. 
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In habitual constipation, we may find, on the one hand, hj^okinetic 
states of the musculature (‘‘atonic constipation”) or, on the other, 
hyperkinetic states with dyskinetic disturbances of coordination 
(“spastic constipation”). In not a few cases, there may be hypo- 
kinetic phenomena demonstrable in one part of the colon and 
hyperkinetic-dyskinetic phenomena in another part. 

The Secretory, Digestive, and Absorptive Activity of the Large 
Intestine, In contrast with the secretion (succus entericus) of the 
small bowel, that of the large bowel contains but few ferments and 
but little of any one ferment. The glands of the small bowel secrete 
erepsin, arginase, nuclease, lipase, various carbohydrate splitting 
ferments and enterokinase, which activates trypsm; the glands of 
the large bowel secrete perhaps a little erepsin, but mainly mucus. 
The secretory function m both the small and the large intestine is 
regulated by impulses from Meissner’s plexus (in the submucosa), 
which in turn is influenced by reflex and psychic influences that 
excite or inhibit. 

The digestive activity of the large bowel is due mainly to bacterial 
action upon the food products rather than to the action of ferments 
derived from the glands. We are now fairly well informed vdth 
regard to the bacterial flora of different parts of the intestine in 
normal cliildren and adults; in the latter, under ordinary diet, the 
colonic flora consists largely of Bacillus coli and of anaerobic bacteria 
(Gram negative) . Disturbance of this bacterial flora and of bacterial 
digestion often plays a r 61 e in the origin of constipation, particularly 
when there is too much destruction of food residues by the activity of 
the bacteria, or when because of an abnormal bacterial flora poisons 
are produced that injure the motor mechanisms. 

The absorptive activity of the large bowel is slight in comparison 
with that of the small intestine, for it is in the latter rather than in 
the former that the bulk of the soluble products of digestion as well 
as the digestive juices themselves are absorbed. Still, much water 
and some diffusible salts are absorbed from the large bowel, par- 
ticularly from the cecum and the ascending colon where the contents 
become less fluid before being passed on to the transverse and distal 
colon. 

The Symptoms and Signs of Spastic Colon and of Mucous Colopathy. 
Since heightened irritability of the neural and muscular mechanisms 
of the colon frequently exists and leads to spasms, to disturbances 
of coordination of the colonic contractions, and, often, to increased 
and perverted activity of the glands that secrete mucus, it will be 
interesting to examine the conditions under which this heightened 
irritability occius, to discover the parts of the large intestine most 
frequently involved, and to discuss the symptoms and signs that 
most frequently appear. It would take us too far afield to study 
all types of disturbance of colonic motility; I shall, therefore, not 
discuss the hjqjokinetic form of habitual constipation, except insofar 
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as hypokinetic disturbances may play a role in the clinical Pjcture of 
the form of constipation that is predominantly spastic. bJor shall 
I attempt to deaLwitli the intestinal spasms that accompany out- 
spoken inflammatory or ulcerative diseases of the colon, but shall 
rather limit my remarks to the spastic colon that is either a part of a 
general nervous hyperexcitability or is a neurosis that is predomi- 
nantly manifested in a local colonic spasm. In these neurotic 
states, we have to deal with (1) spasm usually of the distal colon j (2) 
increased peristalsis and antiperistaisis in the cecum and proximal 
colon with prolonged stasis there and consequent overconcentration 
of the contents because of dehydration, and (3) increased produc- 
tion of mucus in the form either of jelly-like masses or of inspissated 
sheets or tubes of mucus. There is thus a profound disturbance of 
colonic motility (in the sense of hypermotility [both peristaltic and 
peristolic] and of incoordination of the colonic contractions) com- 
bined with a marked disturbance in the secretion and discharge of 


mucus. 

The subjective symptoms vary markedly in different patients. It 
is often difficult to determine in a given case in how far they are due 
directly to the spastic constipation and in how far to an underlying 
psychoneurotic state associated with increased parasympathetic 
tonus (hypervagotonia). The abdominal pains and discomfort are 
doubtless attributable to the spasm, but the way the patient reacts 
to these depends much upon the general state of the nervous sys- 
tem. When severe pains accompany the discharge of mucus or 
precede or follow this, the condition is spoken of as “colica mucosa.’' 
Affective disturbances are frequently met with in association with 
colonic spasm and may be very pronounced . There is often a change 
of mood, the patient becoming depressed and anxious during an 
attack; but it must be borne in mind that, in predisposed persons, 
fatigue and depression may precipitate an intestinal spastic state, 
which in turn can accentuate feelings of sadness and exhaustion that 
are already present. 


The pain may be so very severe and may occur with such extreme 
suddenness as to excite the idea in a physician who hears the com- 
plaint that some malady other than mere spasm of the wall of the 
colon must exist. ^ In such cases, I have known the pain to be re- 
garded by physicians sometimes as that of gall-stone colic, of renal 
colic, of acute appendicitis, of gastric or duodenal ulcer, or of 
angina pectoris! I have known morphin to have been adminis- 
tered to relieve these pains and I have seen patients who have been 
operated on for a supposed condition of primary surgical urgency 
withm the abdomen, though at the laparotomy nothing more than 
spasm of the colon could be found! 

The constipation complained of may be slight in the milder cases 
or may be so pronounced in the severer cases as to yield the clinical 
picture of intestinal obstruction (spastic ileus). In most cases, the 
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stools are frequent but unsatisfactorj'’; the desire for defecation is 
strong but the accomplishment is meager. Small fragmented and 
flattened stools may be passed, but the patient feels after the 
passage that the bowel has not properly emptied itself; there is lack 
of that feeling of well-being that follows normal defecation. Often 
after much strain and discomfort only masses or sheets of mucus 
will be found to have been discharged. Because of the frequent 
small stools the patients may say that they have both diarrhea and 
constipation. After sheets of mucus have been passed, soreness in 
one or another part of the colon may be felt for a day or two. 

On objective examination of the patient, the spastic portion of the 
colon can frequently be palpated as a small firm cylinder. This 
palpable cord may be very tender; frequently, tenderness can be 
elicited on palpation throughout the whole course of the colon. On 
proctoscopic examination, often desirable to rule out carcinoma or 
ulcer, a spasm at the junction of the sigmoid and rectum with 
rhythmical contractions can sometimes be directly observed. 

The findings on Boentgen ray examinaiioii are very characteristic. 
A series of roentgenograms made at intervals after the ingestion of 
barium reveals the site of the spasm (most often in the transverse or 
descending colon), the hypermotility of the proximal colon and 
despite this, the ascendens stasis due to antiperistalsis. There are 
marked differences in the roentgenograms after barium enemas 
administered before and after the administration of atropin; the 
spastic contractions obvious in the former are entirely absent in the 
latter. 

In persons of markedly hypervagotonic constitution, signs of 
increased parasympathetic tonus in domains other than intestinal 
may become evident. Thus gastric hyperacidity and pylorospasm 
are frequently observable; bradycardia and cardiac arrhythmias with 
precocious systoles are also common. One of my patients suffered 
from recurrent vagotonic heart block with syncopal attacks coin- 
cident with some of his paroxysms of mucous colopathy. Dizziness, 
transient diplopias, slight dysarthrias, and paresthesias in the lower 
extremities occasionally accompany exacerbations of the colonic 
spasm. 

The malady is often described as a '‘mucous colitis,” but, as a 
rule, we deal with a motor and secretory neurosis rather than with 
actual inflammation. A true colitis, may, it is true, be complicated 
by paroxysms of spasm and of mucous secretion, and in a few cases 
of the primary neurosis a secondary colitis may be superimposed; in 
either case, the feces contain an excess of mucus between the 
attacks, whereas with ordinary uncomplicated spastic and mucous 
colopaBiy there is usually no excess of mucus in the stools in the 
interparoxysmal periods. 

Differential Diagnosis. Before deciding upon tlie diagnosis of a 
functional disorder, great care should be taken to rule out serious 
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organic disease. When the mucus is blood-tinged, as it often is, 
ulcerative processes in the colon or, in older persons, neoplasm may 
he suspected and should be ruled out by digital exploration of the 
rectum, by proctosigmoidoscopy, and by roentgenography. Organic 
stenoses of all sorts are similarly to be eliminated; pericolitic adhe- 
sions with partial obstruction are common after gynecologic 
operations and after operations on the gall bladder or appendix and 
should always be kept in mind as possible causes of clinical pictures 
resembling the neurosis under consideration. Reflex spasm secon- 
dary to diseases of the gall bladder, the appendix and the genital 
organs should be watched for. Neurasthenic, psychasthenic, 
hysterical and hypochondriacal trends speak for intestinal neurosis; 
but it should never be forgotten that neurotic and psychopathic 
persons may also harbor organic intraabdominal disease. It has 
been my experience, however, to see mistakes made through the 
assumption of organic disease and through failure to conceive of the 
symptoms as being possibly due to a neurosis oftener than in the 
opposite direction. It is these mistakes that have led so often to 
superfluous abdominal operations. 

Treatment of Spastic Colon and Mucous Colopathy. Despite the 
fact that this malady, uncomplicated, is not dangerous to life, it is 
responsible for much discomfort, misery and chronic invalidism, and 
it may be very recalcitrant to treatment. In some cases, fortu- 
nately, the response to therapeutic effort is most gratifying, the 
paroxysms disappearing entirely; in all cases, much can be done to 
diminish the number and severity of the attacks, provided the 
patient will adopt the therapeutic measures necessary thereto; but 
a large number, despite the best treatment known to us, continue 
to have at least some attacks, especially when subjected to physical, 
mental or emotional strain. It is not uncommon to meet with 
relapses after infections, after a bereavement, after familial or other 
social conflicts, or even after a sudden drop in the Dow Jones 
averages in Wall Street. 


The treatment maybe divided into: (1) That of the attacks, and 
(2) that of the interparoxysmal periods. When an attack is severe, 
the pain may require immediate relief and for this a dose or two of 
codein or of pantopon (hypodermically or oraUy) will usually suflice 
especially if the patient w'ill rest quietly in bed, apply heat to the 
abdomen and in addition, swallow a tablet of atropin (1 mg.) or of 
novatropin (2| mg.). A subcutaneous injection of 1 mg. of atropin 
sulphate may be administered instead of the tablet by mouth if a 
quick effect IS desired. This treatment will often be followed bv 
relaxation of the spasm and disappearance of the pain. Purgatives 
and colonic irrigations are best avoided though if the constipation 
has been marked and much mucus appears in the stools, one or two 
colonic irrigations ivith ivarm salt solution to which a little sodium 
bicarbonate has been added may be beneficial. After the acute 
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symptoms have subsided, the patient may take belladonna, atropin, 
bellafolin, or novatropin three times a daj^ for a few daj^s and a 
small intrarectal injection of warm olive oil may be made at 9 p.]M, 
for a few nights. 

After an attack, the treatment should be directed toward the 
prevention of spasm and constipation, toward combating any com- 
plicating catarrh of the colon and toward the overcoming of the 
underlying general nemosis. This treatment should be planned 
after the making of a general diagnostic survey that will reveal not 
only every physical disease existent, but also all faulty habits, any 
peculiarities of personal make-up and any inimical influences in the 
familial, economic and social environment. No condition, local or 
general, that could contribute to the invalidism should be permitted 
to go overlooked. 

Dietotherapy. There has been a clash of opinion as to the best 
diet for mucocolopaths with spastic colon. Some, following the lead 
of von Noorden and Lenhartz, have recommended a coarse diet 
(yielding abundant cellulose residue) inclusive of a large fat ration; 
such a diet would contain large quantities of foods that mechanically 
and chemically stimulate the large intestine to contraction (brown 
bread, bran muffins, leafy green vegetables, cabbage, cauliflower, 
brussels sprouts, vegetable salads, picldes, turnips, radishes, peas, 
beans, mushrooms, raw and cooked fruits, honey, nuts, figs and 
raisins). Such a diet, may in certain instances, especially those in 
which there is hypokinesis of one part of the colon associated with 
spasm in another part, be found desirable; but for most mucocolo- 
paths with spasm, I have found it distinctly harmful. I prefer with 
A. Schmidt, Einhorn, Bastedo, Cawadias, Chase and many others, 
to use a bland protective diet rather than a stimulating diet in these 
cases, at any rate until the colonic spasm has been well overcome. 
As one of my colleagues, Dr. Thomas E,. Brown, has emphasized, the 
coarser diet may be suitable for the intestine of Central Europe, but 
not for the American intestine when spastic, however desirable when 
it is hypokinetic. 

Such a bland diet may contain meat, chicken, fish, milk, eggs, 
cream, curds, junket, cottage cheese, butter, with moderate amounts 
of well-cooked cereals, vegetable purees, stewed fruits and simple 
desserts. A large glass of acidophilus milk may be taken night and 
morning. Coffee, tea, alcohol, tobacco and condiments should be 
restricted. Mineral oil to lubricate and agar-agar to fill the intestine 
are very advantageous, as they do not irritate the bowel. Abundant 
water drinking before meals is desirable. In the planning of the 
diet as a whole, due regard should be given to the general state of 
nutrition, reducing the caloric intake in the obese, increasing it in 
the undernourished. When a complicating catarrh of the colon is, 
present, the diet may have to be rigidly protective for a time'. 
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Pharmaeotherapy. The repeated use of purgatives and long- 
continued colonic irrigations are, in my opinion, definitely con- 
traindicated. It seems to me probable that future generations wdl 
look back upon the vogue of colonic irrigation in our time with 
amusement similar to ours for the treatment by the black stick a 
posteriore! As long as the spasm of the colon continues, drugs that 
relax that spasm may be administered with advantage. The ™ost 
used remedy is belladonna. Ever since Trousseau introduced^ his 
famous pill (extracts of leaves and root of belladonna), physicians 
have given it or tincture of belladonna with benefit to patients suffer- 
ing from spasm of the colon and the form of constipation that 
accompanies it. One may, of course, use atropin instead, say 1 mg. 
tablet on rising and on retiring; or one may give 2 or 3 eg. of bella- 
folin after each meal. Extract of belladonna may also be given by 
suppository if desired. Recently, novatropin (homoatropin methyl- 
bromide) has come into use as a substitute for atropin in lessening 
spastic states due to parasympathetic hypertonus; it is said t5 be 
some fifty times less toxic than atropin though it equals atropin in 
the reduction of spasm. It is available in 2| mg. tablets of which 
one may be administered on rising and on retiring. For lessening, 
by drugs, the general hyperirritability of the nervous system, so 
common in these patients, we may resort temporarily to bromide 
preparations or to luminal. 

Another method of decreasing parasympatlietic tonus has lately 
been introduced. I refer to the administration of Collip’s para- 
thyroid hormone along with calcium lactate. Bockus, Bank and 
Wilkinson have treated a series of 17 patients of mucous colopathy, 
using about 2 gm. of calcium lactate thrice daily and injecting 
fifteen units of parathormone (Collip) intramuscularly every third 
or fourth day. In 12 of the cases there was relief of the local 
symptoms, and in 10 of the cases the subjective nervous phenomena 
were lessened. The method would seem worthy of further trial 
especially in cases that do not respond satisfactorily to treatment 
with diet and belladonna. 

Attention should be paid to the acidity of the gastric contents. 
When hyperacidity coexists, a blunting powder should be given 
after meals ; achylia is a less frequently associated phenomenon, but 
if present, is an indication for hydrocliloric acid before meals. 

^^Ten there is much flatulence (often accompanied by palpitation, 
precordial anxiety, insomnia and depression), a temporary qualita- 
tive change of diet (restriction or removal of carbohydrates) may be 
advantageous. If the intestinal gases and feces are foul-smelling 
due to putrefaction of proteins, the addition of acidophilus milk 
and stewed fruits will be helpful. Some patients, who complain 
much of gas, find relief from magnesium perhydrol (1 teaspoonful 
m water or 1 or 2 half-gram tablets taken thrice daily). In both 
termentative and putrefactive processes in the large bowel, the 
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powder (introduced by Antoine and Holland of Paris) containing 
bismuth carbonate, kaolin, and magnesium hydrate, given over a 
period of several weeks is asserted to be beneficial. 

Gout seems to play a role in etiology in some patients; cinchophen 
or neocinchophen ma}'’ then be helpful along with reduction of the 
purin intake. 

Physical Therapy. Warm baths and local heat to the abdomen 
are preferable to any other form of hydrotherapy or thermotherapy. 
If massage is used, it should be applied to parts other than the abdo- 
men, or, at any rate, great care should be taken to avoid stimulation 
of a tender spastic colon. Electrotherapy, though much vaunted, 
is not indispensable; its effects are chiefly due to suggestion Nor do 
I think any special form of balneotherapy or any particular “spa” 
necessary, though doubtless many patients will find benefit at a well- 
conducted watering place where there is careful supervision of the 
patients as regards both mental and physical hygiene. Training 
in “progressive voluntary relaxation” can be very helpful as the 
tension in the voluntary musculature decreases, relaxation of the 
colonic tonus is favored. 

Psychotherapy. Since a large proportion of mucocolopaths are of 
neurotic constitution, much help can be given by rational and 
systematic psychotherapy. First of all, the removal of apprehension 
of the existence of a severe organic disease (such as cancer of the 
colon, ulcer, or gall-bladder inflammation) by means of a general 
diagnostic survey that will convince the patient of its accuracy and 
thoroughness can be most helpful. Again, a discussion of any other 
fears, worries or strains to which the patient is subject may be 
advantageous. Close supervision of the mode of life with definite 
guidance of activities for a time will make many nervous colopaths 
grateful to their physicians. In severe cases of mucocolopathy 
associated with outspoken psychoneurotic or mild psychotic states 
the pathologic process is not restricted to the vegetative nervous 
system; for such cases, a thorough going rest and upbuilding cure, 
with isolation, away from the patient’s home, and with the aid of a 
special nurse, occupation therapy and psychotherapy may be 
desirable, even indispensable, for success. 

Surgical Therapy. In very obstinate cases, therapeutists with 
surgical leanings have grown discouraged with nonsurgical therapy 
and have resorted to exploratory laparotomy in the hope of finding 
some local cause for the malady; and, finding none, have established 
an appendicostomy fistula for purpose of irrigation, have resected a 
part of the colon or removed the whole of it, or have anastomosed the 
ileum with the sigmoid colon. This lamentable chapter of therapy 
I dislike to discuss, but I feel it my duty to say that operations of 
the kind mentioned for imcomplicated spastic colon and mucous 
colopathy seem to me not only unjustifiable but distinctly repre- 
hensible. The treatment of this functional malady should be 
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predominantly medical rather than surgical; but it involves not only 
a loiowledge of internal medicine in the narrower sense but also an 
acquaintance with psychologic and social medicine. 
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CHRONIC ADHESIVE PERICARDITIS IN CHILDHOOD. 


By Evelyn Holt, M.D., 

DEPUTY PHYSICIAN TO THE CHILDHEN’S CARDIAC CLINIC, NEW YORK HOSPITAL. 

NEW YORK. 

(From the Children’s Cardiac Clinic of the New York Hospital and the Department 
of Medicine, Cornell University, Medical College.) 


^ The problem of pericarditis in children is an interesting and 
important phase of the study of rheumatic heart disease. Peri- 
carditis is important because of its frequency and its damaging 
results. Sir John Broadbenti states that at the Children’s Hospital 
in London ewdence of pericarditis was present in all but 6 of 100 
fatal cases of heart disease (1881-1892). Coombs^ gives the inci- 
dence of pericardial lesions m cases of death due to heart disease 
at the Bristol General Hospital as follows;. 


Patients dying in the first decade 
Patients djdng in the second decade 
Patients dying in the tliird decade 
Patients dying in the fourth decade 
Patients djdng after forty years 

All patients . 


100.0 per cent 
83.3 
41.6 

23.0 “ 

26.0 “ 


53.0 per cent 
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While acute pericarditis is not difficult to recognize, many mild 
attacks are overlooked, and the after effects are little understood. 
The disappearance of a friction rub and the absorption of an effusion 
do not necessarily mark the end of an attack of pericarditis. The 
process may, and commonly does, go on to productive changes with 
the formation of nodules and scar tissue,® resulting in adhesions 
which may obliterate the pericardial cavity and bind the heart to 
the surrounding structures. In this connection, two questions are 
of special interest: (1) to what extent do the processes started by 
an attack of pericarditis handicap a child who survives the acute 
attack? (2) How often does an attack of pericarditis result in 
adhesions which can be recognized clinically? 

In 1898, Sir John Broadbent^ said that the key to the solution 
of the problem of adherent pericardium seemed to lie in the inves- 
tigation of cases of pericarditis which could be kept under observa- 
tion while going on the formation of adhesions. 

The present study* is an attempt to follow, over as long a period 
as possible, 51 children who have had acute pericarditis or in whom 
a tentative diagnosis of adherent pericardium has been made. The 
cases were taken as they came without any attempt at selection, 
all those children who were known to have a pericardial effusion or 
friction rub and all those who presented signs suggesting adherent 
pericardium. The only cases omitted were those who were seen 
but once in the Clinic and those who were never followed after dis- 
charge from the ward. Some of the children have been under 
observation for a relatively short period; others have attended the 
Clinic for ten years; many have been admitted to the hospital, not 
once, but repeatedly; most of them have spent months in convales- 
cent homes; a few have been lost. 

The study is obviously incomplete in many ways. It cannot 
include all those children who have had pericarditis, for it is often 
impossible to obtain an accurate history; friction rubs are often 
transitory and pericardial effusions may be described as “plemisy,” 
“heart trouble,” “pneumonia” or “water on the chest.” In many 
cases it is impossible to follow patients over a long period of years. 
Finally, it is difficult to interpret physical signs, and it is usually 
impossible to check clinical findings with postmortem records. 

Fifty-one children are included in the present study. In 39 of the 
cases there is a definite record of some pericardial involvement. 
In 2 of these cases, both of which lacked history of an attack of 
acute pericarditis, complete obliteration of the pericardial sac with 
extensive adhesions was found at autopsy; in one a tentative diag- 
nosis of adherent pericardium was made during life; hi the other 
the autopsy finding was quite imexpected. In the remaining 11 

* This study is based upon the records of the First Medical Division and the 
Children’s Cardiac Clinic of the New York Hospital. Services of Dr. Lewis A. 
Conner and Dr. Joseph C. Roper. 
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cases a tentative diagnosis of adherent pericardium was made on 
the basis of signs and symptoms. Twenty-two cases are under 
observation at the present time, 21 have died (with 5 autopsies) 
and 8 have been lost. Before discussing the course of the disease 
or the physical signs, it is convenient to summarize the acute out- 
breaks in each child’s history. No child who died during an acute 
attack of pericarditis is included in this series; these are all children 
wjio are alive at present or who died after the acute process had 
subsided. An attempt has been made to include information as 
to the valvular damage, indicating the lesion diagnosed by initials 
(M. for mitral, A. for aortic, I. for insufficiency, S. for stenosis) and 
to give the condition of the child when last seen. Unless otherwise 
noted, as dead or lost, the children are under observation at the 
present time. 

TABULATION OF CASES. 

1. Augustine A.: 

11 years, mild rheumatism. 

13 “ pericarditis with effxision; M.S. 

16 rheumatic fever; A.I. and possibly M.S, 

17 “ rheumatic fever; A.I., M.S, and adhesive pericarditis; 

condition poor; dyspnea, tachycardia and cyanosis. 
Died. 

2. Salvatore B.: 

6 years, dyspnea and palpitation, 

7 pericarditis with effiision; M.S. ; died S months later. 

3. Harry B,; 

5 years, said to have “heart trouble.” 

6 “ tonsillectomy for frequent sore throats. 

7 “ rheumatic fever (2 attacks); precordial pain; M.S. 

10 “ pericarditis with effusion. 

13 “ occasional joint pains for 3 years; improving. 

4. Thomas B,: 

4 years, “fever;” M.S. 

7 “ pericarditis with effusion; large heart and liver. 

8 “ died. 

6. David C.: 

5 years, rheumatic fever for 2 months; groMng pains for next 3 

years; scarlet fever (exact age unknown). 

8 “ rheumatic fever for 4 months; “heart trouble.” 

10 “ rheumatic fever. 

12 “ tonsillitis; rheumatic fever; pericarditis with effusion- 

M.S. and A.I, •’ 

13 “ purpura or erythema; febrile attacks. 

auricular fibrillation and cardiac decompensation. 

15 tlrree febrile attacks; died. 

5o. Jimmy C.: 

7 years, rheumatic fever. 

9 “ dyspnea. 

10 “ dyspnea, little edema, large liver; M.I. and M.S.; pen- 

cardial friction ruh. ^ 

“ ver 3 ' large liver, ascites; M.S. and A.I, 
died. 


11 

12 



618 holt: chronic adhesive pericarditis in childhood 


6. Margaret C. : 

5 3 '’ears, chorea. 

7 “ chorea; tonsillectomy; M.I. 

9 “ chorea. 

11 “ chorea; pericarditis with effusion; nodules; M.I. 

12 “ chorea; nodules; M.I. and A.I. 

14 “ chorea. 

8. James D.: 

12 years, indefinite liistory of growing pains; tonsillectomy; M.S. 

13 “ ascites; large liver; M.S. and A.I. 

14 “ died. 

9. Armande de R.: 

7 years, sore tliroats; vague pains; tonsillectomy. 

8 “ chorea; pleurisy (or pericarditis?) with effusion. 

10 “ M.S., signs of adhesive pericarditis; condition poor and 

growing worse. 

10. Santos, D.: 

,6 shears, scarlet fever followed by joint pains and tach 5 ’’cardia; 
pericardial friction rub; M.I. 

7 “ M.S. andA.I. 

8 “ condition rather poor. 

11. Agnes E.: 

6 years, acute appendicitis with appendectomy and drainage; 3 

months later tachycardia and cough; large heart; M.S. 
8 “ cardiac decompensation; probably adhesive pericarditis. 

Died, February, 1929, apparently of cardiac failure. 

12. Edward E.:" 

8 years, joint pains; pericarditis with effusion; M.S. 

10 “ two mild rheumatic attacks. 

22 “ in good health; M.S. 

13. Edward F. : 

4 years, tonsillectomy. 

10 “ abdominal pain (“chronic appendicitis”)? M.I. Six 

months later rheumatic fever, M.I. and possibly M.S. 
12 “ pericarditis with effusion; M.S. and possibly A. I. Died 

3 months later (autopsy). 

14. Morris F. : 

10 years, rheumatism and “heart trouble.” 

15 “ pericarditis with effusion; in good condition 6 months 

later. Lost. 

15. Veronica F.: 

10 years, chorea. 

11 “ “heart trouble.” 

12 “ .growing pains, “heart trouble,” in bed 9 months; M.S. 

14 “ growing pains; bronchopneumonia; M.S. and possible 

A.I., adhesive pericarditis. 

16. Sidnej'’ G. : 

10 years, history of frequent rheumatic and abdominal pains. 

11 “ nodules; M.S. and A.I. 

12 “ growing pains, abdominal pain. 

14 “ growing pains; rheumatic fever. 

15 “ rheumatic fever; M.S. and A.I., adhesive pericarditis. (?) 
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17. FrankG.: 

8 years, rheumatic fever. 

9 “ pericarditis with effusion for 6 "weeks; tonsillectomy. 

12 “ pleurisy "with effusion; M.I. and A.I. 

15 “ pericarditis with effusion for 6 weeks. 

16 “ fever, pericardial friction rub. 

17 “ pericarditis with effttsioii for 1 month. ' 

20 “ well and working. 

This boy has recently developed a subacute bacterial 
endocarditis with Streptococcus viridans in Iris blood. 
Died. 

18. Jeanette K. : 

6 years, scarlet fever. 

7 “ sore throats, muscle pains, tonsillectomy. ^ 

8 “ rheumatism, pericarditis with effusion; possihle yi.B. Six 

months later enormous heart, cardiac failure, M.S. 

10 “ large heart and liver, auricular fibrillation; died. 

19. Rita K.: 

> ■ 7 years, pericarditis with effusion; fever for 18 months; M.S. 

8 “ nodules; M.S. and possibly A.I. 

9 “ large heart and hver, ascites, decompensation. 

10 “ no ascites, fair compensation. 

11 “ decompensation and ascites; M.S. and A.I. , improvement 

with rest and digitalis. 

12 “ Died, March, 1929, of cardiac failure and terminal 

bronchopneumonia. Auricular fibrillation was present 
for the last three weeks of life. 

20. Ida E^: 

10 years, “heart trouble” for 3 years, pericardial friction rub; M.S. 

and M.I., enormous liver, ascites. 

11 “ no ascites, signs of adhesive pericarditis. 

13 “ died very suddenly after 2 weeks of moderate cardiac 

decompensation. 

21. Annie K.: 


4 years, rheumatism. 

5 “ rheumatism, “heart trouble.” 

6 “ rheumatism, measles. 

7 “ pericardial rub and effusion; M.S. and M.I., muscle 

pains, nodules and protracted fever. 

22. Bernard L.: 

7 years, chorea (Wstory of measles, pleurisy and pneumonia). 

8 “ rheumatic fever, pneumonia, pericardial/ncffon rah; M.S. 

9 “ rheumatic fever. 

10 “ growing pains. 

11 “ rheumatic fever; M.S. 

2d. Edward L.: 


5 years, “grippe” followed by Joint and muscle pains. 

6 ‘‘ “heart trouble.” 

7 “ pericarditis with effusion. 

8 “ pain in left chest. 

24 A ^ M • condition, large overacting heart. Lost. 


7 years, scarlet fever. 

9 “ tonsilHtis. 

11 “ rheumatism followed by “pleuris}’-” 

,, dyspnea. 

W PencordioZ/ncifoarM5; A.L and A.S. 

14 tonsillectomy. Lost. 


with cough and 
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25. Henr3'' M. : : . ' , . 

10 j'^ears, tonsillitis; precordial pain; M.S. 

12 “ rheumatism; nodules. 

13 “ erj^ihema multiforme; signs of adherent pericardium. 

15 “ occasional rheumatic pains. 

26. PaulM.: 

16 3 '^ears, sore throat; rheumatism; pericardial friction rub; M.S. 

17 “ in good condition. Lost. 

27. Joseph Mo. : 

10 3 ^ears, cardiac pain and d 3 '^spnea; in bed for 1 3 ^ear. 

11 “ cardiac pain and d 3 'spnea; in bed for 2 weeks. 

13 “ cardiac pain and d 3 '^spnea; in bed for 4 months. 

15 “ cardiac decompensation with edema and d 3 '^spnea; venous 

thromboses; M.I., M.S., A.I. Died (autops 3 '-). 

28. Joseph Mu. : 

8 3 ’'ears, tonsillitis; scarlet fever; normal heart. 

11 “ rheumatic fever. 

14 “ rheumatic fever followed b 3 ’' d 3 ’^spnea and tach 3 ’'cardia. 

15 “ 'pericardial friction rub and possible effusion; M.S. and 

A.I.; in good health six months later. 

29. Doris 0. : 

3 3 ’'ears, rheumatic fever. 

4 “ rheumatic fever. 

5 “ rheumatic fever. 

6 “ rheumatic fever; M.S. 

7 “ pericarditis with effusion. 

8 “ “acute m 3 focarditis;” pericardial friction rub.- 

9 “ tonsillectomy. 

11 “ rheumatic fever. 

30. Helen?.; 

9 years, rheumatism; tonsillectomy; M.S. and M.I. 

10 “ rheumatism; pericardial f notion •nib; hl.S. and A.I. 

11 “ acute bronchitis; possible pericarditis luith effusion. 

12 “ pericardial friction nib; enormous heart. 

14 “ Died. 

31. S3iAiaP.: 

3 years, rheumatism; M.I. 

4 “ otitis media; growing pains. 

5 “ rheumatism; pericardial jriction rub; M.I. and possibly 

M.S. 

6 “ pericarditis with effusion; pertussis. 

7 “ rheumatism; 6 months later fever, tach 3 ’’cardia, peri- 

cardial friction rub and cardiac failure with general 
anasarca. Died (autops30. 

32. Rocco P. : 

3 3 ’'ears, pneumonia. 

4 “ pericardial /n’dioTi rwb; M.S. ; died a few months later. 

33. RosaR.; 

12 3 '^ears, pericarditis with effusion; large heart; no murmurs. 

13 “ good health;, A.I. Lost. 

34. Rosie R. : 

4 3 ’^ears, “stomach trouble” with large heart, liver and spleen; 

M.L 

5 “ died with general edema. 

35. Joseph R. : 

8 3 ’^ears, rheumatism; large heart; pericardial friction rub; M.I. 

9 “ enormous heart; M.I. and possibty A.I. 

10 “ died. 
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5 years, abdominal pain, malaise and dyspnea; 6 ino^tbs later 

increased d3'’spnea, large heart and hver; M.b. ana 
A.I. 

6 “ dyspnea; pericardial friction rvb; later ascites, edema,’ 

auricular fibrillation. Died (autopsy). 

37. IsadoreE,.: 

7 years, tonsillitis. 

8-9 “ tonsillitis, vague pains. 

12 “ rheumatic fever. 

13 “ pericardial friction mb; M.l. 

15 “ tonsillectomy; heart not enlarged, systolic murmur. Lost- 

38. Louis R.: 

6 years, torticollis; frequent sore throats. 

9 “ tonsillectomy, 

14 “ pericarditis with effusion; M.S. and A.I. 

19 “ in good health. 

39. Miriam S.; 

3-(?) years, joint pains, nodules, scarlet fever (exact age unknown). 
14 “ pericardial friction rub; large heart and liver; M.S. and 

A.I. Died. 

40. Pauls.: 

6 years, tonsillectomy. 


7 

8 


U 

U 


rheumatism. 

rheumatism; nodules; M.S. and adhesive pericarditis; 
swollen hver. 


41. Nettie S. 
3-10 “ 

9 “ 

11 

13 “ 


frequent tonsillitis and vague pains; tonsillectomy, 
fever for a few days. 

“said to have a weak heart.” 

pericardial friction rub; dyspnea and tachycardia; M.S. 

42. MichelhnaS.: 

4 years, pericarditis with effusion; later bronchopneumonia. 

5 “ M.S. 

6 “ M.S. 

43. Hazel S.: 

4 years, rheumatic fever, 

7 “ influenza. 

11 “ tachycardia; large heart; M.S. ; pertussis. 

13 “ onset of auricular fibrillation. 

17 very large heart with dilated left auricle. 

44. Julius T. ; 

6 years, tonsillectomy for frequent sore throats. 

' ‘ bronclntis; AI.I, and A.I. 

otitis media; occasional rheumatic pains. 
pericarditis with effusion; A.I. and possibly M.S. 
severe rheumatic fever; A.I. 


7 

S 

10 

14 


CC 

it 


45. Arthur T.; 
8 “ 
12 “ 


13 

IS 


tt 

it 


said to have “heart trouble.” 

precordial pain, dyspnea; M.S. and 

fever; tonsillectomj’’. 

acute cardiac decompensation; flutter and fibrillation. 


Died (autopsy). 
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46. Andrew T.: 

3 years, rheumatism. ' 

4 “ cough and nausea for 3 months. 

7 “ nosebleeds. 

14 “ fever; A.I. 

16 “ signs suggesting adhesive pericarditis. 

47. Dominick T. : 

11 years, diphtheria. 

12 “ rheumatic fever; M.S. and A.I. ; six months later peri- 

carditis with effusion. 

13 “ died. 

48. Fred V. 

8 years, chorea. 

14 “ chorea. 

15 “ large heart; possible adhesive pericarditis; AI.S. Lost. 

49. William W. : 

? 5 ’’ears, grippe, measles, growing pains, scarlet fever. 

8 “ tonsillectomy. 

15 “ pericarditis with effusion; nodules; A.I. 

16 “ very large heart. 

18 “ h\dng; unable to attend Chnic. 

50. Frederick W. ; 

?-12 years, repeated attacks of chorea, tonsillitis and rheumatism. 

13 “ tonsiJlectomj'’; M.I. and A.I. 

17 “ pericarditis with effusion; M.S. and A.I. Lost. 

Clinical Course. In reviewing these cases several important facts 
stand out. The rheumatic infection usually appeared at an early 
age, and in the majority of cases was characterized by repeated 
acute attacks. In some cases the exact age of onset is unlmown, 
because a child at the time of the first examination was found to 
have definite signs of mitral stenosis but no history which could 
be interpreted as evidence of rheumatism. In other cases, the 
history obtained from the parents was indefinite, and it seemed prob- 
able that “growing pains” had been present for some time before 
attention was called to the child’s sickness. The exact age at which 
the rheumatic infection first appeared is often unknown, but the 
infection w’^as present at, or before: 


Years. Cases. 

3 6 

4 5 

5 5 

6 . . . . ■ 5 

7 8 

8 6 

9 2 

10 6 

11 2 

12 4 

After 12 1 


In addition to the more acute manifestations of the disease, many 
of the children had mild growing pains and occasional periods of 
low-grade fever of w'^hich accurate record is usually lacking. The 
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early appearance and the severity of the infection are important 
because it is in the severe infections that pericarditis is most common 
and also that the heart is most damaged. In considering the prog- 
nosis and the course of the disease one should be able to dmerentiate 
between the results of pericarditis and those of infection elsewhere, 
but unfortunately this is rarely possible. i c • 

In 26 cases, an attack of pericarditis seemed to be a defamte 
turning point, the beginning of a train of unfavorable signs and 
symptoms which became progressively worse and. which usually 
led to death within a short time. Only 1 child in this group is 
known to be alive for more than three years after the acute attack; 
19 are dead and 7 are growing worse. 

Of the 21 who died, all had symptoms and signs of cardiac insuf- 
ficiency. In practically every case the apparent cause of death was 
cardiac failm’e; often the exact cause could not be determined. One 
patient died of pneumococcus endocarditis and septicernia, 1 of 
bronchopneumonia, 1 during an attack of acute rheumatic fever, 
and 1 died suddenly. In each of these cases, there was marked 
cardiac decompensation before death. In all the other cases, death 
was ascribed to the cardiac condition, but in no case could it be 
said that the pericarditis was directly responsible. In 5 of these 
cases, there was no definite record of acute pericarditis, but, in 4 
of these, there was a history of an acute illness which was probably 
pericarditis and a tentative diagnosis of adherent pericardium was 
made during life, and in one case was confirmed postmortem. In 
the fifth case in which there was no history of pericarditis, complete 
obliteration of the pericardial sac was an unexpected autopsy find- 
ing. In the remaining cases, death followed the acute attack after 
an interval of from three months to three years. These cases with 
the associated valvular lesions and evidences of myocardial damage 
are summarized in Table I. 


These were all children who “recovered” from acute pericarditis, 
but they were never well. Clinically they showed evidence of con- 
tinued infection and progressive cardiac damage; fever, tachycardia, 
pain, leukocytosis, dyspnea, weakness and edema in varying degrees. 
A.11 of them had evidence of endocardial damage, signs of mitral 
stenosis in every case, of aortic insufficiency as well in 12 cases, and 
of mitral stenosis, aortic insufficiency and stenosis, and tricuspid 
stenosis m l case. In every case there were symptoms of cardiac 
failure, and in all but 5 cases, in which the records are incomplete 
there were signs of myocardial damage. (See Table I.) These 
signs consisted of abnormal electrocardiograms or of microscopic 
changes demonstrated at autopsy. The abnormal electrocardio- 
graphic signs were abnormalities of the T wave, low voltage and 
widenmg, notching and slurring of the group. The 5 cases 

which came toi autopsy showed complete obliteration of the peri- 
cardial sac and adhesions to the surrounding structures. In 4 of 
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these, the diagnosis was made before death. It has been said that 
adherent pericardium is regarded as the usual cause of cardiac 
failure in rheumatic children/ but from these few cases it would 
appear that a severe and protracted infection with a pancarditis was 
at least as important as interference with the work of the heart due 
directly to the adhesions. 

TABLE I. 


Case 

No. 

Name. 

Age at 
death, 
yrs. 

Time before 
death at 
which 
pericarditis 
was noted. 

Valvular 

lesion. 

Evidence of 
myocardial 
damage. 

1 

Augustine A. 

i 

17 

4 yrs. 

M.S. and A.I. 

EKG. 

2 

Salvatore B. 

7 

3 mos. 

M.S. ? 


4 

Thomas B. 

8 

1 yr. 

M.S. 


5 

David C. 

15 

3 yrs. 

M.S. and A.I. 

Fibrillation; EKG. 

5a 

Jimmy C. 

12 

2 yrs. 

M.S. and A.I. 

EKG. 

8 

James D. 

14 

? 

M.A. and A.I. 

EKG. 

11 

Agnes E. 

8 

2 JTS. ? 

M.S. 


13 

Edward F. 

12 

3 mos. 

M.S. and A.I. 

EKG. ; autopsy. 

17 

Frank G. 

20 

11 yrs. 

M.I. and A.I. 

EKG. 

18 

Jeanette K. 

10 

2 yrs. 

M.S. 

Fibrillation. 

19 

Rita K. 

12 

5 yrs. 

M.S. and poss. A.I. 


20 

Ida K. 

13 

3 yrs. 

M.S. 

EKG. 

27 

Joseph Mo. 

15 

3 yrs. ? 

M.S., T.S., A.L 

EKG. ; autopsy. 





and A.S. 


30 

Helen P. 

14 

2 yrs. 

M.S. and A.I. 

EKG. 

32 

Rocco P. 

5 

Few mos. 

M.S. 


34 

Rosie R. 

5 

? 

M.I. 


35 

Joseph R. 

10 

2 yrs. 

M.S. and A.I. 

Autopsy. 

39 

Miriam S. 

14 

3 mos. 

M.I. and M.S. 

EKG. 

45 

Arthur T. 

18 

? 

M.S. (A.I.) 

EKG. : autopsy. 

47 

Dominick T. 

13 

, 6 mos. 

M.S. and A.L 


31 

Sylvia P. 

7 

18 mos. 

M.S. 

EKG.; autopsy. 


Seven children who are still living have becorhe progressively 
worse following an attack of pericarditis. These cases are sum- 
marized in Table II and are similar to those discussed above except 
for the fact that they are still alive. In passing, it may be noted 
that the longest interval following the pericarditis in these cases is 
less than four years. 


TABLE ll .— living CASES THAT HAA^E BECOME PROGRESSIVELY AVORSE. 


Name. 

Age, 

yrs. 

Pericarditis 
at age of, 
yrs. 

Valvular 

lesions. 

Santos D. . . 

. 7 

6 

M.S. and A.L 

Armande de R. . 

. 10 

8 ? 

M.S. and A.L 

Doris O. . . . 

. 11 

7- 

M.S. 

Annie K. . 

. 7 

7 

M.S. 

Michellina S. . 

6 

4 

M.S. 

Paul S. . . . 

S 

7 

M.S. 

William W. 

. 18 

15 

A.L 


Electro- 

cardiogram. 

Abnormal. 

Abnormal. 

Abnormal. 

Abnormal. 

Abnormal. 

Abnormal. 

7 
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■ Twenty-four cases remain to be considered. Of these 8 were lost 
within two years. When last seen, 2 were in poor condition and 
were steadily growing worse, 2 were in fair shape, and the remainmg 

4 were in good health and living reasonably normal lives. 

Two boys are in really good health and are working as clerk, 
fourteen (Edward E.) and five (Louis R.) years respectively, after a 
severe attack of pericarditis with effusion. One of these boys had 
two very mild attacks of rheumatism, the other has not been sick 
since he had pericarditis. Both have valvular lesions, mitral stenosis 
in one case, and mitral stenosis and aortic insufficiency in the other. 
The one who has been examined recently has no physical signs which 
would suggest the presence of adherent pericardium. One other 
boy (Frank G.) has been in fairly good condition and is working as 
draftsman in spite of the fact that he has had three severe attacks 
of pericarditis with effusion, the first eleven and the last three years 
ago. He has a large heart with the classic signs of aortic insuffi- 
ciency, but no evidence of adherent pericardium. Very recently 
there has appeared evidence of subacute bacterial endocarditis. 
Two younger boys are in fair condition and seem to be improving. 
One (Andrew T.) has signs which might be interpreted as due to 
adherent pericardium; the other (Harry B.) had an effusion three 
years ago, but at the present time has no signs to suggest adherent 
pericardium. One girl (Hazel S.), who is believed to have an adher- 
ent pericardium, is living an active life in spite of the fact that she 
has had auricular fibrillation for three years and that she has a 
heart so large that it practically fills her chest. She has not had 
frequent rheumatic attacks. 

Finally, there are 10 children who are in rather poor condition, 
who have had repeated attaclcs of rheumatic fever or chorea— in 
every case at least one attack within the -past year— and who all 
have some evidence of pericardial involvement. The future of 
these children seems doubtful. 

The following table summarizes the fate of these 51 children as 
far as it is known.^ While conclusions based upon the observation 
of such a small series of cases are worthless for statistical purposes, 
the observations indicate that rheumatic pericarditis in children is a 
Aciy serious thing and that even with recovery from the acute 
attack, the prognosis is bad. 


table hi.— peogbess or 51 cases of adhesive pericarditis. 


Patients dead within 4 

Patients growing progrossivelj’- worse (6 mos. to 3? yrsO 
I atients Imng reasonably normal lives 

Patients in poor condition whose future seems doubtful ’ * ’• 


No. 

21 

7 
6 
9 

8 


Total . 


. 51 
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Complications. Ascites. Twelve patients in this series had marked 
ascites and enlargement of the liver, but in only 2 cases- was the 
accumulation of liquid so great as to require repeated tapping. In 
each case the ascites was associated with cardiac decompensation, 
and in only one case did it seem out of proportion to other evidences 
of cardiac failure. The important features of Pick’s disease or 
polyserositis are enlargement of the liver, ascites, slight jaundice, 
weakness and dyspnea; special cardiac symptoms are lacking, but 
obliterative pericarditis is present. In the cases collected by Pick® 
and by Cabot^ the ascites lasted for several years, marked cardiac 
enlargement was usually lacking and the pericarditis was either 
tuberculous or of unloiown etiology. In the cases in this series the 
ascites and enlargement of the liver may have been of a similar 
nature, but the pieture was that of cardiac failure rather than that 
of cirrhosis or pseudo cirrhosis of the liver. The appearance of 
ascites in these cases was of more serious import than in the cases 
collected by Cabot. 

Auricular Fibrillation. Auricular fibrillation was observed in 
6 of the children in this series. In 4 cases, it appeared as part of a 
general breakdown preceding death; in 1 case, it was temporary, 
and the patient subsequently lived with a sinus rhythm for two 
years; in 1 case it has been present for the past four years. In 2 
cases, an attempt was made to restore sinus rhythm by the use of 
quinidin; both attempts were unsuccessful, although in 1 case the 
change occurred, but lasted for a few hours only. In 1 case, the 
fibrillation appeared only after digitalis had been given to a patient 
with flutter. The diagnosis of mitral stenosis was made in all these 
cases, and in one that of aortic insufiiciency as well. In 2 cases 
obliterative pericarditis was demonstrated at autopsy. 


TABLE IV.— AURICULAR FIBRILLATION IN ADHESIVE PERICARDITIS. 


Name. 
Da-^dd C. . 
Jeanette K. 
Ida K. . 
Helen R. . 
Hazel S. . 
Arthur T. 


Age, 

yre. 

Died at 15 
Died at 10 
Died at 12 
Died at 6 
Living at 17 
Died at 18 


Duration of A.F. 

1 yr. 

Few wks. 

2 wks. (at 10 yrs.) 

3 wks. 

4 yrs. 

2 mos. (flutter) 


Age at onset of 
pericarditis, 
yrs. 

12 

8 

10 

5 (autopsy) 

9 

? (autopsy) 


Bacterial Endocarditis. Bacterial endocarditis was present in 2 
cases. In one, the infecting organism was a Group IV pneumo- 
coccus and the course was acute; in the other, a Streptococcus 
viridans was present on blood culture and the patient is running the 
course of a case of subacute bacterial endocarditis. 

Physical Signs. It is said that the diagnosis of adherent peri- 
cardium is more often missed than made,® and that of all important 
conditions adherent pericardium is the one most likely to come to the 
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autopsy table undiagnosed.^ The reasons for this are several. In 
the first place, adhesions between the two layers of the pericardium 
may give no symptoms and no signs. In the second p ace, even 
when there are adhesions to the surrounding structures, there is no 
single pathognomonic sign, and every sign considered typical o 
this condition has been found in the absence of any pericardia 
involvement. It is commonly said that even though distinctive 
signs be lacking, the condition is to be suspected when there is a 
history of acute pericarditis or when the evidence of cardiac failure 
seems out of proportion to the amount of valvular damage. The 
group of patients with symptoms of failure out of proportion to the 
signs is hard to identify in children, and seems to consist of those 
who have fever and other evidence of active infection and thosefin 
whom the cardiac failure is a terminal condition. Every child with 
rheumatic pericarditis is almost certain to have endocarditis and 
myocarditis as well, and it is difficult if not impossible to estimate 
the importance of the pericarditis in any single case. 

The physical signs are numerous, but fall into several groups: 
fixation of the apex impulse and of the outline of cardiac dullness, 
abnormal systolic retractions produced by the pull of the heart on 
the surrounding structures, interference with the normal respira- 
tory movements because of adhesions to the diaphragm or the ribs, 
variations in the arterial or venous pulse, and modifications of the 
heart sounds. These signs vary with the position, . extent and den- 
sity of the adhesions, and in children are modified by the elasticity 
of the chests. 

In discussing physical signs only those (24) cases will be considered 
in detail which have been under observation in the Clinic since the 
present study was started. In the past two years all physical 
examinations made in the Clinic have been made with the possi- 
bility of adherent pericardium specially in mind; all children have 
been examined repeatedly; and in as many cases as possible con- 
firmatory evidence has been sought in Roentgen ray and electro- 
cardiographic studies. 

The first and most strildng thing in reviewing these cases is that 
vuth few^ exceptions the children are in poor condition; usually 
uiey are in Class II-B* with longer or shorter periods in Class III.* 
i hey are children who are never very well and who are often very 
sick, but the health over a period of years does not seem to be directly 
related to the severity of the acute attack of pericarditis. Second, 
a most without exception they are children with very large hearts. 

n most cases the apex is in the fifth, sixth or seventh space at or near 

as enlargement to the right 

as V ell. ith such large hearts, it is not easy to detect by physical 

examination such signs as lack of change in the cardiac Ulness 

=*= Nomcncluturo for crdiac diagnosis approved by the American Heart Association. 
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upon respii'ation or fixation of the apex impulse on change of posi- 
tion. In almost every case, the heart seemed to shift its position 
to some extent, and usually this shift could be demonstrated by 
fluoroscopic examination. With elastic chests, however, some shift- 
ing might occur even with extensive adhesions. Electrocardiograms 
taken in three positions have not seemed of definite value,^“’“ in 
some cases they indicated that the heart was freely movable, in 
others that it was fixed. In one case in which there was electrocar- 
diographic evidence of a movable mediastinum autopsy revealed 
obliteration of the pericardial cavity and adhesions to all the sur- 
rounding structures. In another case, the electrocardiogram indi- 
cated that the heart was fixed, a finding which was confirmed at 
autopsy. 

Systolic retractions of the interspaces alone are common and 
without significance, being present when a large heart is in direct 
contact with the chest wall without the usual intervening pad of 
lung. Systolic retractions of the sternum and costal cartilages or 
of the eleventh and twelfth spaces in the posterior axillary line are 
usually caused by adhesions between the heart and the chest wall 
or between the heart and the diaphragm.^ Retraction of the costal 
cartilages and sternum was present in 14 out of 24 cases, and in 6 
of these retraction was noted posteriorly as well. Adhesions between 
the heart and the diaphragm may cause interference with the normal 
respiratory movements, detected with the help of the fluoroscope 
or noted as a drawing-in of the epigastrium on inspiration. 

Diastolic collapse and abnormal filling of the neck veins are of 
very doubtful significance. Pulsus paradoxus, present on quiet 
respiration, is a suggestive sign,^’ and a sign which may be present on 
one examination but not on the next. Dilated veins over the front 
of the chest seem to be relatively common, and are probably caused 
by some interference with the venous return. In general the char- 
acter of the pulse depends less upon the presence of adherent peri- 
cardium than upon other factors such as the predominant valvular 
lesion. 

Pericardial adhesions can, by drawing on different parts of the 
heart, modify the heart soimds or cause mmmurs which may simu- 
late those of any valvular lesion. In this group of children a third 
heart sound was not uncommon, and when present was usually 
associated with a palpable shock. In no case did this seem to be an 
outstanding feature, and even if it had been it would not necessarily 
have pointed to the presence of pericardial adhesions, as an exagger- 
ated sound and shock are said to be common in tliree conditions 
mitral stenosis, aortic insufficiency and adherent pericardium.^^'^®’^® 
The murmurs heard were interpreted as the result of valvulai 
damage, but when a murmur appeared following an attack of peri- 
carditis, the question arose whether this murmur represented new 
damage to the endocardium or whether it was related to the pen- 
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carditis. In 4 patients, all of them young children,_ signs of mitral 
stenosis appeared within a short time after pericarditis with effusion. 


table V. —ANALYSIS OF PHYSICAL SIGNS OF 24 CASES OF PERICARDITIS 
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* indicates present. - indicates absent. 

Reading across, one sees bow often, each sign was present; reading up and down, one sees 
which combinations of signs were present in individua! cases. 


but this does not mean that the presystolic murmur was caused by 
the pericarditis; 

Armande deR.; Pericarditis with effusion (?) at 8 years: signs of 
adherent pericardium and of M.S. at 9 years. 

Santos D : Pericardial rub at 6 years; signs of M.S. at 7 years. 

Jeanette K,: Pericardial effusion and possible M.S. at 8 years* defi- 
mte signs of M.S. 6 months later. 

Michellina S.: Pericarditis with effusion at 4 years; signs of M.S. at 
u ycRrs. 


Adherent pericardium may, in the absence of aortic insufficiency, 
cause a high-pitched, early diastolic murmur, heard at the aortic 
area and transmitted down the sternum toward the apex. In one 
case in this seri^ such a murmur was present together with water- 
hammer pulse, Duroziez murmur and capillary pulse. At autonsv 
a normal aortm valve ^ found and the elinM diagnosis TaS 

perirars ™in ^ diagnosis of adherent 

pericaidium. In 4 cases in the series the clinical diagnosis was 

confirmed, and both aortic insufficiency and adherent pericardium 
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Margaret C.: At 11 years had pericarditis with effusion, signs of 
M.I.; at 13 years has signs of A.I. 

Frank G.: Had pericarditis with effusion at 9, 15 and 17 j’-ears; signs 
of A.I. from 12 years; died at 20 j’-ears. 

Rita K.: At 7 years had pericarditis with effusion and signs of M.S.; 
at 8 3 ’'ears had signs of M.S. and possibly A.I. ; at 12 3 ^ears had signs 
of M.S., A.I. and adhesive pericarditis. Died. 

Anna M.: At 11 3 ’'ears had “pleurisy;” at 13 years had signs of A.I. 
Lost. 

Rosa R.: At 12 years had pericarditis with effusion, no murmurs; at 
13 years had signs of A.I. Lost. 

Summary. From a studs’- of pericarditis in fifty children with 
rheumatic heart disease the following statements seem justified: 

Rheumatic pericarditis appears in association wdth a severe infec- 
tion and one which appears early in life. The prognosis is bad; 
more than one-third of those children who recover from the acute 
'attack are likely to die within three years; probably one-half will 
die within five years; few will ever lead normal lives. 

Pericarditis is associated with valvular disease, usually with 
mitral stenosis, often with aortic insufficiency, and is usually merely 
one part of progressive heart disease. 

Marked cardiac enlargement is the rule; auricular fibrillation may 
be present. Ascites appears as part of a general breakdown, and 
when present presents a somewhat different picture from that 
described as Pick’s disease. 

Some physical signs are likely to be present except in those cases 
where there is little enlargement of the heart and where the general 
health is unimpaired. These signs may appear within a few months 
following an acute attack of pericarditis, but their absence does not 
necessarily exclude the presence of cluonic adhesive pericarditis. 
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SODIUM RICINOLEATE IN ALLERGIC DISEASE OF THE 
INTESTINAL TRACT. 

PRELEVnNARY RePORT. 

By Roger S. Morris, M.D., 

TAYLOH PHOFESSOE OF MEDICINE, UNIVEHSITY OF CINCINNATI, 

AND 

Stanley E. Dorst, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, tTNIVERSITY OF CINCINNATI, . 
CINCINNATI, OHIO. 

(From the Department of Internal Medicine of the University of Cincinnati and 
the Medical Clinic of the Cincinnati General Hospital.) 


Eor the last year and a half one of us (M.) has been treating 
patients with intestinal symptoms, associated with hypersensitiza- 
tion to intradermal injections of heat-killed intestinal bacteria, by 
the daily administration of castor oU. The theory on which the 
castor oil has been used is based on the fact, first demonstrated by 
Larson, that sodium ricinoleate is capable of neutralizing bacterial 
poisons. ^ Our patients presented many symptoms suggesting an 
intoxication (the so-called ‘'intestinal autointoxication'll and we 
were failing frequently to give them relief. As oils are converted 
into soaps in the intestines, we felt that there was a possibility that 
bacterial poisons, if present, might be neutralized by the rieinoleates 
formed in the intestines. Our clinical results, which will be reported 
shortly, lend support to our theory. 

More recently, we have had prepared capsules of sodium ricino- 
l^te which we have employed in similar cases. It has been observed 
that some of our patients, after prolonged daily use of castor oil, 
tolerate doses of vaccine considerably larger than can be given 
usually, without reaction. Vaccines which produce marked local 
ruction may be detoxified by the addition of sodium ricinoleate 
(U.;, so that little or no reaction follows intradermal injection. If 
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this reaction occurs in the test tube it is quite possible that dead 
bacteria in the intestines may be similarly detoxified, furnishing a 
local antigen, which may, in turn, aid in desensitization. 

Clinically, it has been observed, in patients with evidence of 
allergy of intestinal origin, that there is, as a rule, very prompt 
relief of the feeling of distention and excessive gas formation, a 
lessening of fatiguability, a lessening or relief of pains in various 
parts of the body (headache, neuralgic pains in muscles, etc.). The 
palpitation, tachycardia and nervousness so frequently associated 
with excessive gas, are also relieved. Patients have commented 
on the fact that the stools have become less offensive after taking 
the ricinoleate. Some of our patients who have obtained marked 
subjective relief have complained of a recurrence of their symptoms 
when their supply of capsules became temporarily exhausted, with 
relief soon after resuming the medication. We have attempted to 
avoid psychic influences by not stating to patients the results we 
anticipate. 

Our experience with this drug is too limited to enable us to state 
whether it has any effect on the bacterial flora or what its ultimate 
value may prove to be. We have given as many as six 5-grain 
capsules daily, though the majority of our patients have received 
only three daily. The drug appears to be entirely nontoxic in the 
doses employed; this was to be expected, as it is the sodium soap of 
castor oil. 

Other possible therapeutic applications of this preparation are 
being investigated in our Clinic and will be reported at a later date. 


THE OCCURRENCE OF POSITIVE WASSERMANN REACTIONS IN 
THE SPINAL FLUID OF TUBERCULOUS AND OTHER 
NONSYPHUilTIC CASES OF MENINGITIS. 

By Karl Schaffle, M.D., 

AND 

Max Riesenberg, 

SEHOLOGIST, THE WILLIAM LE HOT DUNN MEMORIAL CLINIC, ASHEVILLE, N. C. 

The earliest reference to this subject appears to^ be Aat of 
Zadek,^ who, in 1918, reported 5 cases of meningitis in which the 
Wassermann reaction of the blood was negative, while that of the 
spinal fluid was positive. In 3 of the cases the offending organ- 
ism was the meningococcus, in one the pneumococcus, and in one 
the tubercle bacillus. Sjqihilis was definitely excluded by autopsy 
as well as by history. 
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In January, 1927, Zange^ summarized gn addition to tiiose of 
Zadek) the reports of Kronfeld, Kraemers, Eicke, Lesser and Stern, 
each of whom had cited single cases with positive spinal fluid and 
negative blood in which there was absolute evidence agmnst the 
occurrence of syphilitic infection. These were cases of epidemic or 
tuberculous meningitis. Zange further quoted the discussion of 
the matter by Plant and Zalociecki who concluded that the results 
were due to errors of technique. Zange was unable to contradict 
these opinions, but reported from his own experience a number of 
cases in which the . spinal fluid was negative, though there was 
evidence of meningeal irritation> clinically and- by analysis) while 

the blood gave positive reactions.. • _ ' 

Pilotti® presents a case with positive colloida-l gold as well as 
Wassermann reaction in spinal fluid and blood in a former luetic 
who had had specific treatment, the body of whom at autopsy 
showed no syphilitic lesions, but those of tuberculous meningitis. 
He cites similar observations by Hauptmann, Kafka, Assman and 
Eskuchen, as well as those of Plaut and Zalociecki, of cases of puru- 
lent meningitis following otitis media, epidemic meningitis and 
tuberculous meningitis, Plaut claiming that they were nonluetic 
meningitides in luetics. Pilotti further cites the reports of tuber- 
culous meningitis and general carcinomatosis by Dungern and 
Helpern, cerebral neoplasm by Vincent and medullary tumor by 
Lowenburg, in which there were positive Wassermann reactions of 
the spinal fluid and negative Wassermann reactions in the blood. 
Histologically they were nonsyphilitic. He also mentions the 
presence of a positive reaction in the fluid in tropical sleeping 
sickness and in leprosy. Another Italian, Podesta^ adds a case of 
“Negative Wassermann with positive cerebrospinal fluid findings.” 

Malcolm, of Vancouver® reports 8 atypical Wassermann reactions 
in a series of 848 spinal fluids, positive with the acetone insoluble 
antigen of Bordet and negative with the cholesterinized antigen of 
Kolmer, except in a case of cerebral tumor, which was positive with 
both antigens. _ In 3 cases, there were histories of syphilis while the 
remainder consisted of a case of bulbar paralysis, one of encephalitis 
lethargica, one of anterior poliomyelitis, one of tuberculous meningi- 
tis and the case of cerebral tumor mentioned. The blood reactions 
were not reported. 

As the above reports are so few and scattered, the experience of 
the Dunn Memorial Clinic seems to warrant publication. Here it 
has been the custom for many years to make complement-fixation 
teste of the spinal fluid routinely in all cases of meningitis, in 
addition. to the cell count, estimation of globulin and sugar and 
microscopic examination. Eight cases are presented from ihe files 
of the past five years, all definitely nonsyphilitic, in each of which 
there was a positive Wassermann reaction in the spinal fluid. The 
detailed analyses appear in the appended table. 
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SPINAL FLUIDS OF NONSYPHILITICS WITH STRONGLY POSITR'^E 
WASSERMANN TESTS OF THE SPINAL FLUID. 



1 Case 1. 

Case 2. 






Case 8. 
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M. 

P. 

1 

M. 

M. 

1 

F. 1 

M. 

. M. 
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1 
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1 
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i 
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1 

1 
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It is noted that in Case 2 there was a complete precipitation by 
the mastic test. Case 8 showed a meningitis curve by this test, and 
Cases 6 and 7 by the colloidal-gold test. These additional tests are 
always made when there is si^cient fluid. Five of the fluids re- 
vealed the presence of tubercle bacilli, while Case 7 showed many 
intracellular diplococci. In the latter, the meningitis was the 
result of traumatism, in a child who had been struck by a motor- 
truck. This case and Case 6 were the only ones in which blood 
Wassermann tests were not made, as they were not seen until the 
time of the emergency (from the service of Dr. Wm. Pinckney 
Herbert). Cases 4 and 5 are of particular interest from the fact 
that Dr. j. LaBruce Ward, who referred them, took the pains to 
investigate the families and it was found that the blood of the parents 
and of the other children gave negative reactions, as well as that of the 
patients. In Case 3, the spinal puncture was made after death and 
the cells had disintegrated; similar conditions of the cells precluded 
counts in Cases 5 and 7. In the other cases the specimens were 
fresh. Cases 1, 2, 3 and 8 were adults who had advanced pulmonary 
tuberculosis, the others were young children. Case 6 was a negro. 
In none was there a history of venereal disease. _ 

Naturally, the first question to arise is that of teclmique. a he 
method which we have employed is that of Kolmer, with the sin^e 
modification of incubating by means of the water bath instead of the 
ice box. This procedure has been necessary on account of the large 
number of patients referred for consultation from a distance, whose 
time for complete examination is limited, frequently to a one-night 
“stop-over.” The method as modified, had the complete sanction 
of the late Dr. D unn , who, early in his career, attained distinction in 
laboratory research, in which he continued to take an active interest 
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tliroueliout his extensive clinical experience. In a personal com- 
munication, Dr. IColmer says that he does not think he has ever 
observed a strongly positive Wassermann reaction in spinal fluids of 
cases of tuberculous and meningococcus meningitis, in nonsyphilitic 
individuals by his method, and states that “it is common for such 
fluid to be anticomplementary and that the controls are apt to 
hemolyze slowly, but may be completed in the period of secondary 
incubation and yet show some degree of inhibition of hemolysis in 
those tubes carrying antigen, due, presumably, to a summation of 
the effect of antigen alone and spinal fluid alone, upon complement.” 
This opinion is based upon experience with his new method, in which 
he regards as very important the ice box primary incubation of 
eighteen hours at 6° to 8° C followed by ten minutes in a water 
bath at 38° C. It is his belief that the water-bath incubation may 
be much more likely to give falsely positive reactions. He discusses 
this matter in detail in his book “Serum Diagnosis by Complement 
Fixation.®” In it he also observes that much less investigation has 
been devoted to the specificity of complement fixation in spinal 
fluid than in blood, but that his experience has covered the examina- 
tion of fluids from all types of nonsyphilitic meningitis (pneumo- 
coccus, streptococcus, staphylococcus, meningococcus, tuberculous 
and influenzal, with negatke reactions in all. (Italics hisi) In- 
textbook “The Cerebrospinal Fluid in Clinical Diagnosis,” to onr 
addition to this authority, Greenfield and Carmichael,® in their 
Imowledge the most complete work on this subject in the English 
language, make the flat statement that “The Wassermann reaction 
is constantly negative with the heated fluid in cases uncomplicated 
by syphilis.” 

In rebuttal, it may be said that in one of the cases presented 
(Case 3) the Kolmer technique was followed throughout without 
modification. In an exigency, the analysis on the fluid of this 
patient, who had been under our care, was done in the laboratory 
of Dr. W. L. Grantham, who, incidentally, informs us that he has 
observed similar reactions in other cases. Further, if the results 
were due to an error in technique it would be reasonable to expect 
their frequent repetition, while the fact is that those submitted are 
exceptions in a long series of negative results. It is also noteworthy 
that m the cases under discussion all of the reactions were strongly 
positive (4+). Moreover, our technique has been thoroughly 
checked in many ways-first by Dr. Dunn personally, who was 
never too busy to visit the laboratory one or more times daily, and 
by means of other laboratories during the early incumbency of the 
serologist. Parallel tests by means of the colloidal-gold and mastic 
reactions over a period of years, and with the Meiuicke test for 
several mondis, to say nothing of tlie Kahn procedure, have com- 
pletely corroborated our Wassermann results. These have proved 
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acceptable to the Chief of the Clinic, Dr. Charles DeWitt Colby, 
who during the first eight of. his seventeen years association with 
Dr. Dunn, was in charge of the laboratory, to which at that time 
the city, county and many physicians referred specimens of all 
kinds. 

As for the previous experience of the serologist, it may not be 
amiss to say that he received his initial training in the Army Medical 
School in 1910, where at first the original Wassermann technique 
was used and later that of Colonel Charles F. Craig,® under whom 
he served at Fort Leavenworth, while that officer was becoming 
an outstanding figure in this field. He commonly performed as 
many as 100 Wassermann tests per week, and had an abundant 
experience with spinal fluids in consequence of the Army’s policy to 
withhold discharge from the syphilitic register until the fluid, as well 
as the blood, was negative. During his connection of seven years 
with the Dunn Clinic he has averaged about 250 Wassermann tests 
per month. 

If our results are assumed to be free from important technical 
error, our next consideration should be an explanation of their 
nature and possible causes. The coincidence of positive spinal 
fluid and negative blood serum seems to support the idea dwelt upon 
at considerable length by Pilotti and held by Wassermann, Plant 
and Hauptmann, that the antibodies, which are responsible for the 
Wassermann reaction, are formed in the spinal fluid locally rather 
than permeating the membranes from the blood stream, as held by 
Zalociecki, Pilotti and others. 

An original suggestion was offered by Dr. D. J. McCarthy, of 
Philadelphia, to whom an inquiry was addressed, as in addition to 
being a neuropsychiatrist, he has been associated with the Phipps 
Institute for many years, and has a rich background as a teacher 
and past president of the Philadelphia Pathological Society. He 
refers to “the autopsies at the Phipps Institute, which showed a very 
marked loss of cerebral substance both as to total weight of the 
brain and as to the evidence of atrophy of the frontal parietal area, 
such atrophy corresponding in a general way to the atrophic areas m 
paresis. The loss of brain substance was also shown in the very 
widely dilate ventricles.” He offers this as a very possible explana- 
tion of the presence of the positive Wassermann reaction (presum- 
ably due to the increased lecithin and cholesterin) in the spinal fluid. 

Another suggestion, which seems quite pertinent, has been 
advanced by Dr. Alfred Blumberg, pathologist to the Government 
Hospital at Oteen, to the effect that tlie reaction luay be due to the 
increase in the number of cells in the fluid, in meningitis, which, by 
their fatty alcohol content, may change the surface tension sufficiently 
to cause the reaction. 

Our ovm opinion is that the reaction may be due to the abundance 
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of microorganisms causing the inflammation, the mere presence of 
which, alone, may inhibit hemolysis, although it must be aflinitted 
that we have had other cases of meningitis with negative findings. 
In the future, we shall attempt to eliminate this factor by heating a 
portion of the fluid to the point of inactivation, even though Kolmer^ 
believes this to be unnecessary with clear fluids kept at low tempera- 
tures and Craig warns against it. We shall also add an estimation of 
cholesterin to our routine examination, to determine the possible 
increase of that element from irritation of the meninges, as well as to 
the increased number of cells. 

Finally, we regard the occurrence in these particular cases of the 
meningitic curve with the mastic and colloidal-gold tests (which is 
' characteristic and quite different from the typical paretic curve), as 
significant of a process other than syphilis. 

Of course, the last word has not been said as to the nature and 
specificity of the Wassermann reaction, and it is obvious that we 
have much to learn concerning the spinal fluid. If has long been 
recognized that it is not a specific complement-deviation test in the 
strict sense, as is shown by the efficiency of nonsyphilitic substances 
as antigens. It is curious that bo little has appeared so far on the 
subject here presented, in the English language. It is hoped that 
more reports will be forthcoming in this country, and that some one 
may go farther into an explanation of the causative factors. 

Note.— We desire to thank Dr. W. C. Brownson for the translation of the Italian 
literature; Dr. J. LaBruce Ward for assistance and inspiration, Dr. Alfred Blum- 
berg for a survey of the German literature and Col. Percy M. Ashburn, of the Surgeon 
General’s Library, for research and suggestions as to the bibliography. 
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CLINICAL OBSERVATIONS ON THE USE OF AN OVARIAN 
HORMONE: AMNIOTIN. 

By Elmer L, Sevringhaus, M.D., 

ASSOCIATE PBOFESSOH OF MEDICINE, VNTVERBITT OP IVISCONSIN; ASSOCIATE PHYSICIAN, 

■WISCONSIN GENEHAIi HOSPITAL, 

AND 

Joseph S. Evans, M.D., 
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GENERAL HOSPITAL. 

(From the Department of Medicine, Wisconsin General Hospital, University of 

Wisconsin, Madison.) 

Clinical studies of supposed hypofunction of the ovaries are 
seriously handicapped by the lack of an objective and mathematical 
index of ovarian activity. The situation is analogous to the observa- 
tions made on hypothyroid syndromes before basal metabolic rates 
were measured. But both clinical and fundamental scientific 
profit accrued from the more or less empirical association of certain 
symptoms with deficiency of thyroid secretion. It must not be 
forgotten that even technically perfect basal metabolic measure- 
m'ents showing low rates do not in every case demonstrate a hypothy- 
roidism. Clinical observation is just as necessary as before. The 
status of observations on the menopause, infantilism, amenorrhea 
and other menstrual irregularities is one of rather empirical grouping 
based on the history and physical findings. Lacking specific tests 
for ovarian activity in the human female, the clinician must make 
diagnoses that are probable rather than certain. 

The conviction that the ovary produces a hormone has become a 
certainty with the demonstration by Allen and Doisy^ of the active 
preparations from the Graafian follicle. With this material stand- 
ardized biologically and shown to be the same in action for a 
variety of animal species, the clinician has a new means of investigat- 
ing the disorders supposed to be due to hypoovarian function. It 
is frankly recognized that clinical results with such a hormone do not 
prove a syndrome due to lack of the hormone. ^ATen, however, 
the ovaries are knovm to be losing their activity as at the meno- 
pause, the symptoms common to this period may reasonably be 
supposed to result from a lack of ovarian secretion. If in such cases 
the administration of a hormone preparation gives definite relief 
from one or more symptom groups consistently, the probability of 
the association of cause and effect is greatly strengthened. ^ 

Such attempts to establish causative relations must be made with 
caution. Just as the use of thyroid preparations to hasten the 
reduction of obesity does not prove obesity always due to hypothy- 
roidism, similar errors may be possible with ovarian hormones. 
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Furthermore, failure to secure results from use of the GraAu 
follicle preparations in treatment of symptoms thought to be due to 
ovarian hypofunction does not prove the diagnosis wrong, it is 
now recognized that there are at least two hormones obtained Irom 
the ovaries of animals. The possible eomplications are more than 
doubled by the presence of two hormones, follicular and luteal. 


TABLE I. —RESULTS OP TREATMENT WITH AMNIOTIN, 


Group. 

Type of oases. 

No, of 
cases. 

Bene- 

fited. 

Doubt- 

ful, 

1. 

Menopause, ■with hot flushes and 
insomnia 

15 

10 

1 

2. 

Headaches with suspected meno- 
pause 

3 

2 

, , 

3. 

Involutional psychosis .... 

3 


' . 

4. 

Angioneurotic edema, ■with amen- 
orrhea 

2 

1 


5. 

Infantile female type . . . . 

2 

1 

1 


Totals 

25 

14 

2 


No 

relief. 

4 

1 

3 

T 

9 


With these possibilities in mind, we present a study of 25 cases 
that have been treated with amniotin. This is a preparation of the 
Allen and Doisy hormone secured from amniotic liquor of cattle. 
It is an aqueous solution, prepared for subcutaneous injection, in a 
concentration of 10 rat units per cubic centimeter. This material 
was supplied to us by the laboratory of E. R. Squibb & Sons. 
The standardization has been checked for us in the laboratory of 
Dr. F. L. Hisaw of this University. In several of these cases where 
subcutaneous injections had been followed by therapeutic relief 
we tried the use of vaginal pessaries of amniotin. These were 
prepared in glycerinated gelatin, containing 10 units per gram. 
They were furnished likewise by the Squibb laboratory. 

The diagnostic grouping of our cases is indicated in the table of 
results. In Group 1 we have placed those women who had ceased 
menstruating or who were reporting the irregularity of menses 
which often precedes the menopause. In these cases the “hot 
flashes” in the skin of the face and neck, insomnia, variable increase 
in blood pressure, and frequent headaches are common symptoms. 
Obesity occurs frequently. Group 2 is different in that hot flashes 
were not reported, A menopause wms suspected because of men- 
strual changes, accompanying or preceding the headaches. Group 
3 represents an association of a known menopause within the few 
years preceding the gradual development of mental depression, 
melancholia, a sense of general inadequacy, and idea of reference! 
The menopause is assumed by some clinicians to be at least a factor 
m causing tliis psychosis. Group 4 is merely an empirical associa- 
tion of angioneurotic edema witli ovarian disturbance because 
amenorrhea or the menopause occurred at about the time the 
attacks of edema first appeared. In Group 5 we attempt to include 
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only those female infantile cases in which there is no apparent 
involvement of the thyroid or pituitary glands. 

We have made no attempt here to carry out systematic compari- 
sions of the results from this treatment with those secured in our 
experience by the use of the other preparations of the ovary and 
corpus luteum. We have, of course, seen cases that were benefited 
by those other preparations. We have studiously omitted medica- 
tion with depressants such as bromids or barbital and its analogues. 
Recognizing the frequency with which the vasomotor phenomena 
of the menopause may spontaneously and suddenly subside, we 
were prepared to see some results with any preparation tried. We 
feel, however, that the way in which immediate relief from hot 
flashes has followed on the days when amniotin was given, to return 
equally promptly when it was omitted, makes spontaneous improve- 
ment in so many cases entirely improbable. 

A few case summaries follow. Successful issue of the treatment 
need not be described in detail except where particular features may 
be of interest in showing the unusual factors in the clinical course. 
The failures are mentioned in sufficient detail to show that failure 
might have been predicted. 

Group 1, Case I. — Mrs, D., aged fifty-eight years, complained of 
nervousness, insomnia, hot flashes eight to ten times daily, and pelvic pain. 
Physical examination showed nothing unusual. Some menopausal sj^p- 
toms had been present for eight years. The use of 10 units of amniotin 
dailj’- gave immediate relief. On the evening of the second day, six hours 
after the injection, there was an unusually severe flash, accompanied by 
peculiar abdominal symptoms and urinary urgency for six hours. Reduc- 
tion of the dose to 5 units daily was followed by the return of an occasional 
flash. Insomnia was relieved at once. Transfer to the use of pessaries 
containing about 8 units each, inserted on alternate nights, again gave 
complete rehef. Use of the pessaries on every third night was not quite 
adequate to prevent hot flashes. After several weeks, relief from hot flashes 
required the use of 10-unit pessaries daily, and still later the_ return to 
the use of 15 to 30 units hypodermically. Ten units hypodermically were 
no more effective at this time than when given by vaginal route. 

Case II. — Mrs. N., aged forty-three years, complained of obesity, 
insomnia, and hot flashes. Menses had continued after unilateral ovanect- 
omy in 1925. First evidence of menopausal symptoms appeared in 1 J2o. 
Hot flashes were irregular in occurrence, but few days passed without tnem. 
Ovarian tablets had given partial relief. Use of 10-unit doses of ammotm 
daily gave complete relief from the flashes and insomma. Transfer to tne 
use of 10-unit pessaries was made after only a few days because of pain 
from the use of the hypodermic (not after, but during the mjection). Heuet 
was not as complete until the pessary was retained by the use of wool 
tampons inserted into the vagina and allowed to remain overmght. 

Case III. — Mrs. 0., aged thirty-one years, was convalescent from chole- 
cystectomy and complained of irregular and profuse menstruaticm TOtn very 
frequent hot flashes, for about one year. There was a marked hysterical 
history. Use of 10 units of amniotin daily gave marked rehef from flasnes 
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and general improvement in the sense of well being. An interval of 
St hc^rs without treatment was followed by flashes eight to nine times 
dSly. A 50-unit pessary was then used. She experienced an extrme cMl, 
sweat and discomfort for over twenty-four hours, but was free from Ajshes 
for about forty-eight hours. Trials of smaller doses showed that, except 
for times of unusual nervous excitement the use of 12,5'Umt pessaries was 
required about once in forty-eight hours to completely prevent hot flashes. 


Case IV.— Mrs. W., aged twenty-eight years, was admitted for treatment 
of diabetes mellitus. She was also severely anemic, as the result of bleedmg 
hemorrhoids, had acute colitis and a history of bilateral ovariectomy and 
salpingectomy for gonorrheal infection. The rather peculiar subjective 
hot and cold feelings were at first thought to be due to msuhn reactions, 
but this was conclusively disproved. Follicular hormone was used, 10 umts 
daily for nine days, with some improvement. Lutein by mouth after that 
continued to give some relief. This case is recorded as doubtful. 


Four patients who received no relief included an obese woman 
with cholecystitis, who left the hospital on the third day of the trial; 
a woman who had only objective manifestations of the flashes, 
and kept no record of the result of treatment since there was no sub- 
jective improvement in her long-standing spastic colitis which was' 
her chief complaint at the time; and a woman whose menses were 
beginning to change in type, but who was considered to be essentially 
thyrotoxic. In the fourth case, hot flashes were only one of many 
complaints for wdiich surgical intervention had been tried repeatedly, 
but in vain. 

It is apparent that in 10 of the 15 cases found in this group results 
were satisfactory. These patients have been glad to continue the 
treatment. In the other 5 cases, success was hardly to be expected 
in at least 4. Success in two-thirds of these cases really understates 
the facts. 

Group 2. Among the 3 cases of headache probably associated 
with the menopause, the success was not so definite as with the hot 
flashes. Tu^o were, however, well pleased. 


Case V.— Miss G., aged forty years, was a severe asthmatic, with pul- 
momc artery enlargement and a retrosternal thyroid. Headaches occurred 
daily during periods of amenorrhea, which has been frequent for six years 
Lutein hj^odermically gave partial relief, but this relief was definitely 
greater 'with the use of 10 units daily of amniotin. Similar relief was pro- 
cured durmg a second period of amenorrhea. Headaches never occur when 
menses are regular. 


Case tT.— AH ss B., aged thirty-eight years, found similarly more uniform 
rehef from headaches and asthenia uith amniotin than with lutein. 

■^HI.—Mrs. L , aged thirty-four years, had numerous complaints 
and was consi^red hysterical. Hysterectomy had been done fourteen 
3 ears before. Headaches were particularly disconcerting. Use of 10 units 

no ^ben 10 units twice daily for four days, gave 

no rehef. The basal metabolic rate was from 13 to 23 per cent belovfthe 
Du Bo, 3 normal prediction. The use of thyroid mediXn S elev2 the 
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rate gave’ slight improvement. Successful issue to the amniotin therapy 
could hardlj’- be expected. 

Group 3. The three cases of involutional psychosis studied have 
shown no benefit. One had 10 units daily for five days, the others 
had similar doses for periods up to three weeks. In one case there 
was possibly temporary improvement. This field may require 
more prolonged use of the anmiotin, or probably a different type 
of substitution therapy. 

Group 4. One of the two cases of angioneurotic edema observed 
was found to be complicated by a low basal metabolic rate. There 
was no improvement in the edema or the amenorrhea, of seven 
years’ duration, by the use of amniotin. 

Case ITII.— Mrs. F., aged twenty-eight years, had a partial hysterec- 
tom 3 ’' and ovariectomy in May, 1927. Angioneurotic edema appeared a 
year later. The attacks seem to be worse in periods of about one month. 
Treatment before we saw this patient had included soda, mineral oil, dietary 
restrictions, calcium salts, thyroid, nasal treatment, ovarian tablets, bro- 
mids, belladonna and morphin, as well as epinephrin in attacks. None of 
these had given any real reUef. Over a period of three months with varying 
doses of amniotin it has been apparent that the edema attacks are greatly 
limited in frequency and intensity by doses of 10 units daily. The use of 
the 10-unit pessaries of amniotin is of service. The melting of the gelatin 
led to sufficient vaginal drainage and loss of material, even at night, so that 
the use of wool tampons was found necessary. This improved the results. 
After a few weeks this patient reported personality changes which are 
usually interpreted as a return of more normal secondary sex characteristics. 

Group 5. The treatment of 2 cases of amenorrhea with incom- 
plete development of female characters presents a most interesting 
test of the hormone value of amniotin. Only 2 such young women 
have been treated in the course of the eight months’ use of amniotin. 
One of these shows questionable benefit from the treatment; the 
other very gratifying and positive development. 

Case IX. — Miss G., aged twenty-eight years, had been obsenmd during . 
three different periods of hospitalization, with such tentative diagnoses as 
hyperthsmoidism, neurocirculatory asthenia, and polyglandular dyscrasia. 
In October, 1928, it was observed that the hair distribution was mascuhne 
in type, although concealed by shaving, the breasts were undeveloped, the 
hymen almost imperforate, the external genitaha infantile. Menses had 
begun at fourteen years of age, but had been irregular, with scanty now. 
The interval had become about three months. The basal rnetabohc rate, 
which had been -1-5 and -j-17 per cent (DuBois standard) on previous 
observations, was now 15 per cent below the same standard. Ten 
of amniotin were given daily, beginning October 25. _ After five weeks there 
was a report of definite increase in appetite and weight. The h 5 T:nen was 
incised at this time. Pehdc examination showed the internal gemtaua to 
be of normal development. Two weeks later the patient reported that she 
was making subjective improvement. She had just experienced sensations 
in her right side which usually had been prodromal of menstruation. No 
flow had been seen for five months. The basal rate was now 11 per cent 
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below the standard. Ainniotin was given in 12.5-unit pessaries daily for 

two we^fe-em^er 28, after nine weeks of ainniotin therapy, she reported 
consistent gain in weight and sense of well being. Ananioto was stopped, 
unfortunately, and thyroid given daily, in l-grain d 9 ses. Two weeks later 
the basal rate had come up to the standard, the patient said she felt b^ter 
than for many months, and menstruation appeared in more profuse flow 
than usual for her. Unfortunately for the experiment, it is not possible 
to evaluate either the thyroid or follicular hormone part of this therapy. 
The patient later reported that she was not feeling as well after two more 
weeks on thyroid alone. The thyroid was stopped, shortly before the 
expected next menstrual flow, but no menstruation occurred. Resumption 
of the use of amniotin was followed by the appearance of a delayed flow 
about five weeks later. We are tempted to attribute much of the progress 
to the amniotin, although the case must be recorded as doubtful at best. 


Case X.— Miss S., aged twenty-three years, was admitted to the neuro- 
logical service for what proved to be a hysterical fracture of the left elbow. 
She had several hysterical episodes in her history. No menstrual flow 
had ever been seen. Breasts and genitalia were infantile. Amniotin was 
given in doses of 10 units daily for several weeks. After return to her home 
the patient continued the use of the injections, but was at times irregular. 
For a time the dose was 5 units twice daily, then 5 units daily and then was 
omitted for ten days out of each month. The first symptom reported was 
tingling in both breasts. This was present from the first week of the 
treatment and persists. By the end of a month there was notable increase 
in hair growth in the a^se and at the pubic line, and the mammae were 
developing. On readmission to the hospital after ten weeks’ treatment 
there was a gain of 15 pounds^ further hair and mammary growth, and the 
patient had developed a peculiar shy attitude toward male members of the 
staff— apparently an exaggerated sex consciousness. Her conversation 
showed that she was experiencing personality changes similar to those of 
an adolescent girl. 

Beginning five months after the treatment started and recurring at four- 
week intervals the next two months she reported a slight papular rash 
followed after three daj’-s by nausea, and then after three to four days by 
pramplike pelvic pain. At the time of the third recurrence she was again 
in the hospital and the pelvic pain was followed by dark yellow vaginal 
flow, the first she had ever experienced. The nausea, pelvic pain and pelvic 
tenderness continued for over a week, manifestly being hysterically exag- 
gerated. The same gynecologist who had made previous examinations 
reported a development of genitalia and of mammary tissue and hair which 
was quite surprising. 

Although the subjective manifestations must be somewhat discounted 
because of the hysterical tendency here, the objective development and the 
personality change have given ample e^’idence that the amniotin has accom- 
plished real femimzation in this patient. 


_ Discussion. It appears to us from this series of cases that amnio- 
tin possesses the activity for the human female which the anima 
exTieriments of Allen and Doisy would lead us to predict In the 
hot flashes, insomnia, nervous instability, and headaches attributa- 
ble to the menopause, artificial or spontaneous, amniotin has giver 
very satisfactory rdiet The improYement in angioneurotic eLmi 
associated with partial menopause confirms this point of view 



644 SEVRINGHAIIS, EVANS: AN OVARIAN IIORIMONE: ATMNIOTIN 

Most convincing of all is the development of an infantile type under 
the administration of the preparation.- 

The manufacturers of this preparation, as well as others, have 
recommended the use of much larger doses than we have employed. 
For the menopausal symptoms, we feel that doses of about 10 units 
daily are adequate, and may occasionally be excessive. A dose of 
50 units was definitely too large. 

The activity of amniotin in the form of vaginal pessaries was 
demonstrated on spaj^ed monkeys in the laboratories of E. R. 
Squibb & Sons. We are convinced that the same result may be 
obtained in women. There are two diflSeulties to be encountered. 
One is that unmarried ivomen are apt to object to this method. 
The other is that except with very firm closure of the vaginal 
sphincter there is sufficient drainage after the melting of the gelatin 
to occasion discomfort and loss of material. This is preventable 
by tlie use of wool or cotton vaginal tampons. Absorption from 
vaginal mucosa evidently goes on rapidly enough to allow of tlie 
use of a pessary retained overnight. 

The occasion for the use of pessaries is the avoidance of the need 
of a hjTpodermic. Pessaries were used successfully in 7 of these 
cases. There has been no pain incident to the injeetion of amniotin 
in liquid form other than that occasioned by any hypodermic 
medication. Neither have we seen any evidence of serum reactions 
or hjq)ersensitization phenomena. 

Evaluation of this new material in comparison with the many 
older ovarian preparations is difficult at present. In contrast to 
the usual expectation based on experience with ovarian material 
by mouth, amniotin shows its activity at once in the cases of hot 
flash, insomnia, and nervous instability. It requires use at intervals 
of not over seventy-two hours, excepting in one case observed near 
the end of menopausal diffieulty. This is to be correlated with tlie 
presence of the hormone in urine, indicating its rapid excretion. 
Since some of our patients have experienced relief from the use of 
lutein, we are inelined to believe that the commercial preparations 
of luteal material have been aetive largely because of their content 
of the follicular material. This is confirmed by the recent work of 
Hisaw." 

Summary. The effect of amniotin, an ovarian hormone secured 
from the amniotic liquor of cattle, has been studied on 25 women 
with menopausal and menstrual disturbances. Its use has been of 
marked value in the relief of the vasomotor phenomena of the meno- 
pause, and in promoting feminine development of one woman of 
infantile type. 
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THE 


CURATIVE AND POSSIBLY SPECIFIC EFFECT UPON COLDS 
OF VACCINES CONSISTING OF THE STREPTOCOCCI 
PREVALENT DURING THAT PERIOD.* 


By I. Chandler Walker, M.D., 

ASSOCIATE IN MEDICINE, PETER BENT BRIGHAM HOSPITAL, 
BOSTON, MASS. 


In a recent paper^ evidence was presented that vaccines, con- 
sisting of the more prevalent types of streptococci during a certain 
period, prevented colds during that period to a considerable degree. 
The present paper concerns more especially the relief or cure of 
acute colds by vaccines consisting of the varieties of streptococci 
that were most prevalent during the periods when the colds occurred, 
and in many instances a specificity among the streptococci, that 
seemed to cure, is demonstrated. 

In this paper are presented as many of those patients, as it was 
possible to study, who were presented and mentioned in the former 
paper^ and had had incomplete relief from colds following the pre- 
ventive treatment. Since the patients presented themselves as soon 
as they were sure that they had a cold and not later than forty-eight 
hours after the onset of the symptoms, it was possible to use a 
vaccine for its curative effect. The result and type of vaccine 
used seemed to offer an explanation why the preventive inoculations 
had not been entirely successful and to demonstrate in some instances 
a selectivity or specificity among the streptococci in addition to 
the curative effect. Another group of patients who were repeatedly 
treated for acute colds are presented to show the curative value and 
in some instances a selectivity or specificity of the streptococcus 
group. The majority of these patients had not been given the 
preventive inoculations but were treated only when they had a 
cold. Some, however, had had preventive innoculations but many 
months had elapsed between the preventive inoculations and the 
next cold, and a few patients had had incomplete relief from the 
preventive inoculations. 

In Table I will be considered 19 of the 97 patients who were 
presented in the tables of the former paperff these 19 patients will be 
leproduced from the former paper. The first 10 patients were in 
Table II, the next 3 ivere in Table III and the last 6 patients were in 
Table IV. In Table II will be considered 20 of the 87 patients who 
were mentioned in the discussions of the tables in the former paper^ 
but were not included in the tables because some received irregular 
and infrequent treatment, and others were given an autogenous 


* All of tlio patients ivere treated in private practice. The laboratory work wi 
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vaccine at times. In Table III are presented 15 patients who were 
repeatedly treated for acute colds. 

As a rule, the patient presenting himself for treatment for an 
acute cold was given an initial dose, which was 3 minims, or 0.2 cc., 
of the mixed streptococcus vaccine, which comprised the more preva- 
lent varieties of streptococci at that time and which were being used 
as a preventive at that time. Some patients, who had been given 
the preventive vaccine from which one of the most prevalent 
varieties of streptococci had been left out, either purposely or 
unknowingly at the time, were given a vaccine of only the one 
variety of streptococcus which was omitted in the preventive course 
of treatment and which was prevalent enough to have been given 
and ought to have been included in the mixed preventive vaccine. 
This experiment was tried with a few cases in 1925 with the Strep- 
tococcus subacidus, in 1926 with the Streptococcus hemolyticus 
Tj^ie I and in 1927 with Streptococcus salivarius. Of the patients 
with whom this was done all had had a cold from two to six weeks 
after the completion of the preventive vaccine from which the 
particular variety of streptococcus was omitted, so that it was 
possible to assume that that particular variety of prevalent strepto- 
coccus was probably the cause of the cold and since usually prompt 
relief followed the use of it as a vaccine this would seem to show 
specificity among the varieties of streptococci as to the cause and 
cure of some colds. 

For the relief or cure of acute colds the vaccine offers the best and 
most prompt result, as a rule, if given between twenty-four and 
forty-eight hours after the onset of a definite cold. IVhen the 
vaccine is given during the first few hours after the onset of symp- 
toms of a cold, often the patient will state that the cold was aborted 
and occasionally he will state that it was made worse. Naturally, 
neither observation may be correct because there is no way of 
determining whether there would have been a cold at all in the 
former and no way of telling the severity in the latter case. Since 
for a short period following a dose of vaccine the resistance of the 
individual is supposed to be temporarily lowered and since the 
resistance is naturally already lowered at the onset of a cold, these 
are sufficient reasons to delay the use of the vaccine until the serond 
twenty-four hours of cold symptoms and then the 'resultant effect 
of the vaccine is more evident. Most of the patients in this paper 
were treated between twenty and thirty-six hours after the onset o 
cold sj'^mptoms. Many experienced prompt relief, that is, they 
were either relieved or greatly improved on the day following the 
dose of vaccine. If they were only improved on the first day 
following the use of the vaccine, they had to be either relieved or 
practically free from the cold symptoms on the second or third day 
at the latest in order to be considered as prompt relief. In other 
words, there must be at least marked benefit during the first day 
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following the use of the vaccine and the benefit must rapidly increase 
during the succeeding two days so that the patient is well, within 

three days after the treatment. ^ ^ . v 

If, during the preventive course of inoculations, a patient nas a 
cold at the time for the next succeeding dose of vaccine, the dose of 
the preventive vaccine should not be increased but mstead the 
previous dose should be repeated and at the next regular visit the 
dose may be increased according to the regular schedule. An 
increase of the dose of the vaccine over the previous dose when the 
patient has an acute cold is usually followed by more severe symp- 
toms; the explanation already given in the previous paragraph 
probably holds true. If, however, during the preventive course of 
treatment the patient develops a cold between inoculations but the 
acuteness of the cold has markedly subsided, the usual increase in the 
dose of the vaccine may be given. For further information concern- 
ing the administration of the preventive vaccine the previous paper^ 
may be consulted. 

The previous papeF details the composition of the mixed strep- 
tococcus vaccine which was used in this paper during the various 
years and the method of its administration. Before considering 
the first two tables, however, it might be well to explain the various 
symbols. The first column carries a number which represents a 
patient; in the second column the capital letter C means that the 
patient was under twelve years of age, and a blank means an adult; 
in the third column a capital letter C means that the patient was 
subject only to colds, a capital letter A means that the patient had 
asthma associated only with colds. The remainder of each table 
consists of groups of three columns; in the first column of each group 
is noted the year in which treatment was given, in the second column 
the result and in the third column the period of time in months 
between courses of vaccine. In the second or result column of 


each group certain symbols need to be explained. The capital 
letter W means that the patient considered himself well so far as 
colds or colds and asthma were concerned, the letter N means that 
the patient w’as well until ‘^now” or very recently prior to the next 
course of vaccine or was well for the number of months indicated 
in the preceeding column. The symbols Ic mean that the patient 
had one cold during that interval and la means one attack of asthma. 
The letters SC mean slight colds which were of slight consequence 
and in an asthmatic patient the colds did not cause asthma. The 
capital letters PF mean that the patient considered himself practic- 
ally free from colds_ or asthma; although he may have had slight 
colds or asthma, yet in comparison to the years previous to treatment 
he considered himself to be very well. 

In Table I as already stated, are presented 19 patients that are 
reproduced from the preceding paper.^ From Table II of the 
preceding paper,' tliere are ten patients who were designated by the 
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following numbers, 1, 3, 4, 6, 12, 17, 18, 24, , 28 and 34. From 
Table III, 3 patients. Nos. 9, 18 and 19, and from Table IV, 6 
patients. Nos. 5, 8, 10, 19, 21 and 24, are reproduced. All of these 
patients had had preventive treatment and were treated also at the 
time they had a cold and the result of treatment will tend to show 
that the vaccine had curative value and in some instances there 
seems to be demonstrated a specificity among the streptococci. 

TABLE I. 
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twn montlis tHe hemolytic subacidus type of streptococcus was very preva- 
lent but was not present in the vaccine which the patient had been recem^, 
an initial dose of^ vaccine of this organism^ was given, following which the 
cold disappeared in two days and the patient was free from colds for the 
succeeding twelve months. After the 1926 course of vaccine, the patient 
had a COM inside of three weeks, at this time the hemolyticus Type I was 
prevalent and as it was not included in the preventive vaccine, an imtial 
dose of it was given and the cold symptoms were rapidly reheved and he was 
free from colds for the remaining twelve inonths. In 1927 no preventive 
course of vaccine was given because the patient had been so free from colds 
during the previous two years. During this twelve-month period the 
patient had three colds. One of the colds was not reheved by an initial 
dose of the mixed vaccine and it disappeared only after two doses of an 
autogenous vaccine. Three weeks later another cold appeared and it was 
relieved in two days by an initial dose of the mixed vaccine. 

This case illustrates many different points which this paper will attempt 
to bring out. Previous to preventive vaccine treatment and the year that 
the preventive treatment was omitted, the patient had several colds, some 
of which were quite severe, however, during each of three-year periods 
(1922, 1925 and 1926) that the preventive treatment was given the patient 
had only one cold and that not severe. The one cold that the patient had 
in 1921 and two of the colds he had in 1924 were relieved in two days by an 
initial dose of the mixed vaccine. Following the course of vaccine in 1924, 
the patient had three colds in eighteen months, the first one appeared 
eleven months after the preventive treatment and was too slight to require 
treatment, the next one appeared four months later still or fifteen months 
after the preventive treatment, therefore the result from preventive treat- 
ment was successful for over a year. 

In 1925 and 1926 the patient had a cold eight and sixteen days, respec- 
tively, after the last dose of preventive vaccine. Since many other patients 
had not had a cold following a course of the mixed vaccine and since this 
patient the previous year was free for eleven months, the logical assump- 
tion was that a bacterium other than those with which he had been treated 
was the cause of the cold. In 1925 the Streptococcus hemolsdiicus sub- 
acidus was prevalent at the time the patient had the cold, but it was not 
present in the preventive vaccine, therefore, the patient was given an 
initial dose of a vaccine consisting only of the subacidus variety and the 
cold subsided in two days. In 1926 the same reasoning was applied and 
the same procedure Avas followed with the exception that Streptococcus 
hemolyticus Type I was the particular organism involved, and prompt 
relief followed its use as a vaccine. Each of these two instances would 
seem to indicate specificity among the streptococci and lack of group 
polyx^alent or nonspecific protection. 

Case 2 (Pt. No. 3).— Patient had a cold two months after the preventive 
course of vaccme was given in 1925, as did the previous case. Also, as in 
the previous case, since the preventive vaccine did not include hemolyticus 
subacidus and at the same time it was prevalent, this patient was given an 
initial dose of subacidus vaccine, foUowing which cold was relieved on the 
second day. In 1927 this patient had a cold five weeks after the completion 
of the preventive course of vaccine wliich had contained all of the most 
prevalent tjpes of streptococci, therefore, an initial dose of the rSd 
A accme was given and the cold Ai-as relicA’-ed on the second day. Therefore 
this patient would se^ to illustrate in two instances the curabilitv S 
streptococcus vaccine in acute colds and in the first instance there is mom 

favor of specificity than of nonspecificity among the varieties 
of streptococci in the treatment of colds. ^ ^ ^ne vanewes 
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Case 3 (Pt. No. 4). — The patient, following the preventive vaccine in 
1922j had two colds, the first appeared nine months after the course of 
vaccine and it was rapidly reUeved without asthmatic symptoms following 
an initial dose of the mixed vaccine. The second cold appeared eight 
months after the first cold or seventeen months after the preventive course 
of vaccine, and it was not benefited until after two doses of the mixed vac- 
cine had been given with an interval of a week between them. 

Case 4 _(Pt. No. 6).— A boy, aged nine years, who had had frequent 
colds in winter since the age of six years, two years previous to treatment 
had sinus infections with the colds, and in the spring previous to treat- 
ment he had a severe cold with mjmcarditis, two years previous to treat- 
ment Ins tonsils and adenoids had been removed. Following the preventive 
vaccine treatment in 1922 the patient had two colds, one which occurred 
ten months after the completion of the treatment lasted five days, but was 
not sufficiently severe for treatment, the other cold appeared thirteen 
months after the preventive treatment and it subsided on the second day 
after an initial dose of the mixed vaccine. 

Case 5 (Pt. No. 12). — A boy, aged five j’^ears, was subject to colds which 
were accompanied by asthmatic attacks. Following the preventive treat- 
ment in 1925 he was well for sixteen months, at the end of which time he 
began to have asthma, several increasing doses of the mixed vaccine resulted 
in no benefit. An autogenous sputum vaccine was prepared containing a 
pure culture of Staphylococcus pyogenes aureus, each treatment with this 
vaccine was followed by increasing benefit until there was relief after the 
tliird dose and the vaccine was stopped. The lack of benefit from the use 
of the mixed streptococcus vaccine and the rapidly progressive benefit during 
treatment with the Staphylococcus pyogenes aureus vaccine would indicate 
specificit}'’ among the bacteria in this case. In 1927, five months after a 
course of the preventive vaccine, the patient had a return of asthma and 
again an autogenous Staphylococcus pyogenes aureus vaccine relieved the 
condition. 

Case 6 (Pt. No. 17). — A man, aged fifty-four years, had been subject to 
head colds for ten years and to attacim of asthma which became so frequent 
that he was rarely free from it for more than two weeks, with the exception 
of the summer months. During the two-year period following the preven- 
tive vaccine in 1924, the patient had twm colds, one appearing eight months 
and the other nineteen months after the preventive vaccine, in both 
instances following an initial dose of the mixed vaccine there was prompt 
relief from the cold in two days and no astlima developed. Following the 
preventive vaccine in 1926, the patient had two head colds, each of one day’s 
duration, and sixteen months later he had a cold of several day’s duration, 
from which he recovered two days after an initial dose of the mixed vaccine. 

Case 7 (Pt. No. 18).— A man, aged sixty-four j’-ears, had been subject 
to asthma chiefiy with colds for the last three years with the exception of 
the summer months. In 1924, five months after the preventive vaccine 
treatment, the patient had more or less asthma which gradually disappeared 
while he was being given three doses of the mixed vaccine. In 1926, nine 
months after the preventive treatment, the patient had a cold and asthma, 
both of which rapidly improved following an initial dose of the vaccme. 

Case 8 (Pt. No. 24).— A middle-aged man, who was susceptible to colds, 
had a severe cold six months after the preventive treatment in 1923. The 
cold was not benefited by an initial dose of the mixed vaccine, but it rapidly 
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improved following an initial dose of an autogenous sputum 
consisted of Streptococcus nouhemobdiicus fecalis. Since an initial dose 
the autogenous vaccine contained six times the quantity of ^ecahs that was 
nrS £ an iSal dose of the mixed vaccine, it is probable that the 
benefit which resulted was due to the larger amount of the 
terium, fecalis. Since the total quantity of bacteria was the same m both 
initital doses this would rule out nonspecificity at least and would tend 
to show specificity among the streptococcus varieties. 

Case 9 (Pt. No. 28).— A boy, aged eleven years, had been subject to 
frequent colds and broncliitis for two years with the exception of the surnmer 
period. Twenty months after his preventive course of treatment m 1925 
he had a cold which was reheved on the day following an imtial dose of the 
mixed vaccine. 


Case 10 (Pt. No. 34).— A middle-aged woman, a school teacher, had 
averaged five or more colds with asthmatic attacks for .each of the last 
three years. During the two years following the preventive course of 
vaccine in 1920 she had three colds, four months, twelve months arm 
sixteen months, respectively, after the course of vaccine was completed. 
In each of these three instances the cold was cured in two days without any 
asthma following an initial dose of the mixed vaccine. 


Case 11 (Pt. No. 9, Table III).— In 1925 the patient was given no pre- 
ventive course of vaccine. During the twelve-month period he had five 
colds at irregular intervals and in each instance after an initial dose of the 
mixed vaccine the cold was relieved by the second day without asthma, 
which formerly was associated with colds. Two months after the preven- 
tive vaccine in 1926 the patient had a cold, and since the hemolytic Type I 
streptococcus was prevalent at this time and was not included in the 
preventive vaccine, he was given an initial dose of a vaccine consisting of 
this type of streptococcus, following which the cold was promptly relieved. 
Following the preventive vaccine in 1927 the patient had a cold which 
subsided in two days after an initial dose of the mixed vaccine. 


Cases 12_and 13 (Pts. Nos. 18 and 19). — The patients, who are brothers 
wdaose ages in 1927 were eight and ten years respectively, had been given the 
preventive treatment three successive years with successful results, but in 
1927 the preventive treatment was not given. During the succeed.ing 
twelve months each patient had three colds, with the fornier patient they 
•vrore confined to the head and TOth the latter they were in the head and 
chest. In each instance rapid improvement to prompt relief within two 
to three daj^s followed an initial dose of the mixed vaccine. 


Case 14 (Pt. No. 5).— A bo3’-, aged four years, who had been very 
susceptmie to colds followed by bronchitis for three years and during the 
ast year had also had asthma. In 1925 and 1926 he was free from colds, 
bronchitis and asthma for nine months following the usual preventive 
course of vaccine. In 1927 he was given only five of the customary eight 

asthina for two weeks before he was given treatment. The initial dose of 

suSStibfe^to W been very 

tlirS FoboS hoarseness and initation of the 

an,, the completion of the preventive treatment in 1925, 



652 •walker: curative effect upon colds of vaccines 

1926 and 1927, she was free from colds, however, during the course of the 
treatment in 1927, after she had received seven doses of the vaccine, she 
did have a cold. It is to call attention to and emphasize this that the case 
is mentioned. Not infrequently do patients during the first two or three 
weeks of treatment have a cold, probably because sufficient resistance has 
not yet been developed. After six, seven or more doses of vaccine have 
been given, the patient sometimes has a cold, this may be due to lack of 
development of sufficient resistance or. to temporarily diminished resistance 
which probablj’- occurs during the twenty-four-hour period foUovdng the 
larger doses of vaccine. In the particular case at point the patient’s 
sputum contained five varieties of streptococcus and four of these were 
present in the preventive vaccine, the other being an unusual one. This 
would seem to indicate that the preventive vaccine was not at fault. I^Tien 
the patient has a cold at the time a treatment is due, the dose of vaccine 
should not be increased, but instead the preceding dose should be repeated. 

Case 16 (Ft. No. 10). — A boy, aged twelve years, had had frequent 
attacks of asthma for several years and had always been very susceptible 
to head colds, he would be free from colds or asthma for only a few weeks 
at a time. Following the preventive vaccine in 1926 and 1927, he had a 
cold eight and six months, respectively, after completion of the vaccine 
treatment. In both instances an initial dose of the mixed vaccine was 
followed in two days by relief of the cold without any asthma. 

Case 17 (Ft. No. 19). — A boy, aged three and a half years, had since 
birth been very susceptible to head colds and during the last year he had 
had four attacks of asthma •with colds, his adenoids had been removed at 
the age of two years ■without benefit. In 1925, two weeks after completion 
of the preventive vaccine he had a head cold from which he recovered in 
two days following an initial dose of the mixed vaccine. In 1926 he had a 
cold and asthmatic attack six months after the preventive vaccine, _ and 
he was not reheved until a second dose of the mi.xed vaccine was given. 
In 1927 he had one cold of two days’ duration -with very slight asthma. 

Case 18 (Ft. No. 21).— An adult male, had had frequent colds ever since 
he could remember. In 1927 six months after the preventive vaccine, he 
had a cold accompanied by aches and pains, sore throat, and general malaise 
which was called “grippe” by his local physician. Aiter he had been ill 
for two days •with these symptoms he was given an imtial dose of the 
mixed vaccine which was followed two days later by relief. 

Case 19 (Ft. No. 24). — A boy, aged six years, had been subject to a head 
cold every three weeks with the exception of the summer period for several 
years. Follo'wing the preventive treatment in 1925 he had two head colas, 
one appearing two months and the other three months after the preventive 
treatment. The first cold was relieved on the da}’’ follo'mng an imtial 
dose of Streptococcus hemolyticus subacidus which was given for reasons 
already mentioned in two preidous instances and the_ second cola was 
reheved on the second day after an initial dose of the mixed vaccine. 

In Table II are reported 14 of the 87 cases that were referred to 
in the previous paper^ in the discussion of the tables but were not a 
part of the tables and, in addition, 6 other patients; namely, 
and the last 5 in this table, that have not previously been mentioned. 
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TABLE II. 


Number. 


Patient 1 
“ 2 

“ 3 

“ 4= 

« 5 

« 6 

" 7 

“ 8 

" 9 

“ 10 
" 11 
“ 12 
. “ 13 

“ 14 

“ 15 

“ 16 

« 17 

“ 18 

" 19 

“ 20 


CJ 

'S Its.! 


O 


II 11 


A 

C 

A 

A 

A 

A 

C 

A 

A 

A 

A 

A 

C 

A 

A 

A 

A 

C 

c 

c 


21 

122 

|22 

j23 

120 

i24 

;25 

,24 

|22 

,23 

20 

23 


25 I 


"3 

cn 

a 

+7 

CD 

■4^ 

a 

o 

s 

Year. 

03 

QJ 

Pi 

4- 1 
CO 

o 

§ 

S 

V.® 

>< 

*3 

03 

ID 

4— 

CD 

5 

a 

o 

s 

3c 

23 

23 

Ic 

10 

24 

2c 

13 

5c 

36 

25 

2c 

12 

26 

Ic 

12 

N 

12 

23 

N 

16 

25 

N 

12 



24 


. * . 

25 

sc 

14 

N 

9 

21 

N 

9 

22 

. . . 


N 

8 

24 

N 

11 

25 

N 

14 

Ic 

12 

26 

2c 

12 

27 

Ic 

12 

N 

33 

26 

2c 

12 

27 

2c 

12 



23 

N 

28 

25 

W 

30 



24 

PF 

30 

27 

Ic 

12 

N 

22 

22 

N 

24 

24 

N 

24 

la 

20 

25 

PF 

20 

i 



2c 

18 

26 

2c 

24 




1 

13 

1 26 

w 

12 

27 

nc 

tr. 

1 

12 

21 

Ic 

12 




1. . 


26 

w 

18 




2c 

36 







1 

24 







2( 

24 






1 

! ht 

'M 






1 




3c 24 
W112 


26 


N 


21 


27 

27 

27 

27 


2c 


W 


N 


12 


12 


13 


t Ic = one cold; W = well; N = well until now; PP = practically free. 
* Months between courses of vaccines. 


Case Reports, Table H. Patient No. 1 is a female aged fifty years, a 
school teacher who for fifteen j^ars had been subject to frequent colds 
and bronchitis with some asthmatic attacks. When first seen in 1920, 
since she was having an attack of bronchitis and asthma, an autogenous 
sputum vaccine was given and after three treatments she became free 
from sjunptoms. In 1921 the preventive vaccine was given, following 
which she had tlxree colds in the succeeding twent 3 ^-three months. The 
first cold appeared fourteen months after the preventive treatment and it 
was relieved tliree days after an initial dose'of the mixed vaccine, with no 
broncliitis or asthma. The second cold appeared twenty months after 
the preventive treatment, and, like the former, subsided without other 
sjnnptoms after an initial dose of the vaccine. After the third cold, which 
came tliree weeks later, another course of the preventive vaccine was given, 
as shown in the table, in 1923. Four months after this course of vaccine, 
which consisted of ordy five doses, a cold appeared and was relieved on the 
second day after an initial dose of the mixed vaccine. In 1924, following 
the vaccine, the patient had two slight colds which were evidenced cHefly 
bj' swollen nasal inucous membrane and sneezing. In addition to the usual 
mixed vaccine, an initial dose of Staphylococcus pj^genes aureus was given, 
following which in both instances aU sjuiiptoras were relieved the next day. 
I'oUow'ing the preventive vaccine in 1925, the patient had three colds in the 
succeeding two-j'ear period. The first cold appeared ten months, the 
second one fifteen months and the tliird one nineteen months after the 
preventive vaccine. Each cold was relieved within three daj^s after an 
initial dose of the mixed vaccine witiiout any associated bronchitis or 

vou ITS, \o. S. — jjovEMBcn, 1920 23 
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asthma. In 1927, two months after the preventive treatment, the patient 
had a cold which promptly cleared up following the initial dose of Strepto- 
coccus nonhemolyticus saUvarius; this organism was given because it was 
prevalent at the time, but was not present in the preventive vaccine which 
the patient had been given. 

Patient No. 2 is a female of middle age, a school teacher who had been 
subject to frequent colds for years. In the winter of 1921, during a period 
of six months, she had tlmee colds, each of which was relieved in a day or 
two following a dose of the mixed vaccine. In 1922 she was given the 
preventive vaccine and during the succeeding three-year period she had 
only five colds. The first cold in 1922 appeared five months after the pre- 
ventive treatment, and it was not relieved until she had been given three 
doses of the mixed vaccine. The second, third and fourth colds came one 
year, eighteen months and twenty-six months, respectively after the pre- 
ventive vaccine, and each of them was reheved Wo days after an initial dose 
of the mixed vaccine. The fifth cold appeared two months after the previous 
one and did not disappear until after two doses of the vaccine had been given. 

Patient No. 3 is a young man who for years had been subject to attacks 
of asthma at any time of the year. Following the preventive vaccine in 
1922, he was free from asthma for a year, but at the end of this period he 
had an attack which promptly disappeared during the preventive treatment 
of 1923. After the 1923 course of vaccine, he was free from asthma for 
sixteen months, then he began to have shght asthmatic symptoms winch 
were reheved by another course of preventive vaccine in 1925. Following 
the 1925 treatment, he was well for a year when he had a severe asthmatic 
attack and the vaccine again seemed to benefit. Two months after the 
preventive vaccine in 1926 he had a severe cold which liis local physician 
diagnosed as “grippe,” after this he was free from colds and asthma for 
ten months. In 1927, following the vaccine, he was well for a year. In 
this case it would seem that the vaccine had both curative and preventive 
value in the several instances that it was given, with the exception of the 
attack of grippe wliich it did not prevent. At this time it might be well 
to call attention to the following facts, namely, that some patients have 
had an attack of grippe in spite of the preventive vaccine, that some 
patients, who have had grippe several times before the vaccine was given, 
state that the vaccine has shortened the attack and made it much lighter 
than formerly, and that other patients think that the vaccine has prevented 
grippe. 

Patient No. 4 is a yoimg woman, aged twenty-eight years, who has been 
subject to frequent attacks of asthma at all times of the year since the age 
of one year. She was sensitive to wheat which was omitted from her diet. 
An autogenous sputum vaccine, which consisted of Streptococcus mitis and 
salivarius, was given, and for a year the patient was well with the_ exception 
that when she ate any wheat food she had asthma. The following winter 
the patient had four colds and asthma with each one; therefore, she was 
given the preventive vaccine in 1925 and during the succeeding lourteen 
months she had no asthma and only verj'’ slight colds. Fcmovnng the vac- 
cine in 1926 she was free from colds and practically free from asthma for 
nine months, then the asthma gradually returned and an autogenous 
sputum vaccme was given. This patient is presented to show the adpsa- 
bility of testing the patient for protein sensitivity and the necessity of 
avoiding any protein to which there is sensitivity and the iinportance of 
using autogenous vaccines in prolonged colds, bronchitis and astlimatic 
attacks before the anticold vaccine should be used. 
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Patient No. 5, a young man, had averaged four or five colds each winter 
for years and each cold was accompanied by asttoa. Following the pre- 
ventive vaccine in 1920 he was free from colds and asthma for mne montte, 
at which time, in the month of August, both veturned and another preven- 
tive course of vaccine was given (1921), after which the 
colds or asthma for a year, and then he had a severe cold and asthma, this 
was in the month of August, as was the Previous cold and asthmatic 
attack. This time the preventive vaccme did not benefit, therefore, the 
patient was retested and found to be sensitive to ragweed pollen, bince 
the patient had had several attacks of asthma with constant bronchitis, an 
autogenous sputum vaccine was given and rehef promptly followed the 
first few doses, the vaccine was a pure culture of Streptococcus fecalis. 
During the next two years the patient was given ragweed pollen treatment 
and was free from asthma, and for two j^ears more ^thout any treatment 
he remained well. In the fall of 1927 the patient again began to have colds 
and asthma, therefore, the preventive vaccine was given and for the suc- 
ceeding year no colds or asthma developed. 

This patient is similar to the former in that the importance of domg skin 
tests and of giving autogenous vaccines is evident, and, in addition, the 
necessity of giving poUen treatment when indicated. ^ Since the imxed 
vaccine, which contained Streptococcus fecalis along with other varieties 
did not benefit, whereas a vaccine of fecalis alone did promptly relieve, this 
case would seem to illustrate specificity since the total quantity of both 
vaccines was alike, and the only difference was that in the same dosage 
there was six times the quantity of fecalis in the autogenous vaccine as 
compared to the mixed vaccine. 


Patient No. 6, a woman, aged thirty-one years, had been subject to 
paroxysmal attacks of asthrna for years with the exception of the summer 
period. In 1923, since she was having a prolonged attack of asthma with 
morning expectoration, she was given an autogenous sputum vaccine, for 
six doses, during which time she became well and remained so for three 
months when she had another attack of asthma. In 1924 she was given 
six doses of the preventive vaccine and during this time the patient was 
free from asthma md remained free for eight months. In the latter part 
of 1924 she was given another course of the mixed vaccme for six doses, 
with freedom from asthma for ten months. In 1925 there was freedom 
for fourteen months following a full course of the vaccine, in 1926 she was 
free for ten months and in 1927 she was free for thirteen months, further- 
more, during each series of vaccine the patient rapidly became free from the 
astluna which she was having at the beginning of each course of treatment. 
Therefore, in this case, whereas following the autogenous vaccine the 
patient was free from an attack of asthma for oifiy three months, following 
each of four courses of preventive vaccine, the patient was free for from 
eight to fourteen months and the vaccine seemed to relieve each attack as 
well as aid the autogenous vaccine. 


Patient No. 7 is a woman, aged fifty-one years, who had been subiec 
to frequent colds and frequent attach of grippe all her life. FoUow 

>^25 she had one cold which appeared tw 
weeks after the course of vaccine was completed. As with other patient 
already mentioned. Streptococcus hemolyticus subacidus, although preva 
lent was not present in the preventive vaccine which was give^to hi S 
vas gnen an initial dose of the subacidus vaccine following which she*wa 
^ second dose there was relief in two days Follov 
vaccine, m 1926, the patient had two colds one apneare 
fne veeks and the other seven months after the vaccinl SZg tw 
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doses of Streptococcus hemoljiiicus Tj^pe I the first cold was relieved; this 
vaccine was given because this tj^re of streptococcus was pre^^alent at the 
time but was not present in the preventive vaccine with which the patient 
was treated. Following the vaccine in 1927 the patient had two colds, 
the first one came five weeks and the other came six months after the 
completion of the treatment. A dose of the mixed vaccine did not benefit 
the first cold, but in three daj’^s relief followed the same quantity of a 
vaccine of Streptococcus salivarius; this was given because it was prevalent 
at the time but was purposely omitted from the patient’s preventive vaccine. 
The second cold subsided on the second day after a dose of the mixed vaccine 
which contained the salivarius organism. 

Therefore, in this case the frequencj’^ of colds, to which the patient was 
subject, was reduced b}’’ more than one-half and she had none of her usual 
grippe attacks. Two colds were relieved in two da 3 ’’s follovdng an initial 
dose of the mixed vaccine. One cold was not benefited b}’' the mixed 
vaccine, but was prompt^ relieved following a dose of Streptococcus 
sahvarius, and the other two colds seemed to be cured by doses of Strepto- 
coccus subacidus and hemolj'’ticus Tjqje I, respectivel}^ these three instances 
would seem to illustrate specificit 5 ^ 

Patient No. 8, a girl, aged fifteen 3 'ears, had been subject to frequent colds 
and attacks of asthma for 3 ’-ears and some winters she would have an attack 
of asthma every one or two weeks. Following the preventive treatment 
in 1924 she w^as free from asthma for so long, namely three _ 5 ’’ears, that in 
1926 w^hen she did have a cold and asthma onl 3 '^ four preventive treatments 
w^ere given rather than the usual eight or nine. Three months after this 
short series of preventive treatments she had a cold and asthmatic attack 
and eiglit months later she had a cold, in both instances prompt relief 
followed one dose of the mixed vaccine. In 1927 the patient was given 
the regular course of preventive treatment. During the treatment she 
had a cold, and from her sputum w'as isolated Streptococcus infrequens and 
hemol 3 'ticus T 3 "pe I, two months later she had an attack of asthma which 
w^as relieved on the da 5 '’ following an initial dose of the mixed vaccine, and 
at this time her sputiun contained Streptococci infrequens, anginosus and 
igna'VTis, all of which w'ere present in the vaccine. One month later still 
she again had astluna wdfich w^as not benefited by the mixed vaccine and, 
since her sputum contained onl 3 '^ Streptococcus infrequens, she "was given 
a dose of a vaccine containing onl 3 ^ this organism, following w^hich there 
was prompt rehef on the next day. These instances would seem to indicate 
specificit 3 >’ among the varieties of streptococcus in the treatment of , colds 
and asthma in this particular case. 

Patient No. 9, a female, nurse, aged thirty-four years, had had frequent 
attacks of asthma for five 3 ’^ears, she also had frequent colds and the asthma 
was worse wdth the colds. In 1922, since she was hawng a prolonged attack 
of asthma, she was given an autogenous sputum vaccine consistmg of 
streptococci; while this vaccine was being prepared, however, she was 
given a dose of the mixed vaccine without benefit. FoUownng one dose of 
the autogenous vaccine, there was definite improvement, this would seem 
to indicate a specificity among the streptococci.^ Since she was free 
asthma after four doses opthe autogenous vaccine she w^as then, m lUzd, 
given the preventive vaccine, following which she was free from asthma 
and had no colds of any account for over two 3 ’’ears. Since the hst course 
of vaccine, in 1925, the patient has been free from colds and asthma. 

Patient No. 10, a young woman, a telephone operator, had been subject 
to colds frequentl 3 ' for man 3 ^ 3 ’'ears and during the last 3 'ear she had had 
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two weeks after its completion tlie patient had a grippe cold. A dose of 
fteXd vaccine did /ot benefit, but.following a dose of an autogemus 
sontnm vaccine tlie patient was relieved in two days. Since the auto- 
genous vaccine contained Streptococcus fecalis and equi, this would seem 
to be another instance of specificity. 


Patient No. 11, a middle-aged woman, had been subject each year to 
three or four attacks of asthma, always with a cold, for seventeen yeais, 
with the exception of one year when she was free following influenza. 
Following the preventive vaccine in 1920 she was free for nearly two year^ 
when she had a cold and an attack of astl^a from which she ^cov^ed 
in two days after the first dose of preventive treatment in 1922. 
completion of the vaccine she had no more^ colds or astlima until 1924, 
when the vaccine again relieved her, but only three treatments were given 
at this time. In 1926 the patient returned with a cold and^ asthina and 
again an initial dose of the vaccine was followed by rapid relief ; tliis tune 
four doses were given and she remained free for twenty-one months, when 
she had another attack which was relieved in two days after one dose of the 
vaccine. This is the only case where so few preventive doses of the mixed 
vaccine were followed by long periods of freedom from colds and from 
astlima. 


Patient No. 12, a middle-aged woman, for years had been subject to 
frequent colds and to a continuous wheeze, cough and expectoration. 
Because she was lia%dng continuous wheezing, cough and expectoration 
she was given an autogenous sputum vaccine, during the administration 
of which she became free from the chronic sjmiptoms but she continued 
to have frequent colds. In 1925, four months after the completion of the 
autogenous vaccine, she was given the preventive vaccine and she was 
free from both colds and asthma for six months when she had a cold and a 
return of the cough, expectoration and wheezing. Again she was given 
an autogenous sputum vaccine, after a few doses of which she became well 
and remained so for one year. In 1925 the patient had a return ,of colds 
and asthma so that the preventive vaccine was again given. The patient 
stated^ four months later that she was very well, but was having slight 
wheezmg at times_ with some expectoration. Again an autogenous vaccine 
was given, following which she was well for over a year and during the 
second 3 ’’ear she had only slight colds and slight wdieezing but no real 
colds or astmna. Altlmugh it is impossible to state what kind of vaccine 
gave the most relief, it is evident that desirable results followed in two 
separate instances when both kinds of vaccine were given, and in such cases, 
u lere there is evidence of cliromcity, or incomplete relief from the mixed 
^ accine, an autogenous vaccine is indicated and the combination seems to 
give better results than either alone. 


for voaTs^ ^bi susceptible to colds 

lor 3 oars. in 19_o he nas given the preventive vaccine and had no colds 

for mno montbs and tbe cold at that time was lefieved in to o darabw an 
imba dose of the mixed vaccine. He had a second raid tlirSmShsfc 



658 walker: curative effect upon colds of vaccines 

Patient No. 14, a girl, aged six years, had been subject to colds and 
asthma with colds since infancy. Following the preventiA^e treatment in 
1924 she was free from asthma and colds for eleven months, and the cold 
that she had at the end of this period was relieved Avithout asthma after a 
dose of the mixed vaccine. FoUoAving the preventive treatment in 1926 
she was free from colds and asthma for a 3 ’-ear. During the next two years 
the preventive vaccine was not given and the patient had many colds and 
asthmatic attacks. 

Patient No. 15, a young man, had been subject to four or five colds a year, 
and during the last two years he had had asthma Avith the colds. Follow- 
ing the preventive vaccine which was given in 1920 the patient had one 
cold, from which he recoA'^ered Avithout asthma on the day following an 
initial dose of the mixed vaccine. FoUoAving the treatment in 1921 he 
had_ slight wheezing two months after the treatment, but on the day fol- 
loAving a dose of the mixed vaccine he became free. In succeeding years 
the patient took the vaccine only when he had a cold,- therefore, he is 
presented in Table III as Patient No. 1. 

Patient _No. 16, a girl, aged eight years, had been subject to colds, attacks 
of bronchitis, earache and frontal headache, accompanied by fever, for 
years. She had lived in Texas, Iowa, California and Massachusetts Avith- 
out benefit. Since she was having one of her usual attacks of bronchitis 
she was given, in 1925, four doses of an autogenous sputum vaccine, during 
which treatment she became weU. The autogenous vaccine contained 
Streptococcus infrequens, hemolyticus Type III and nonhemolyticus Type 
III. FoUoAving the autogenous vaccine treatment, she was given in 1925 
the preventive treatment and she had no more colds or other symptoms 
when she was last heard from, eighteen months later. 

Patient No. 17, a girl, aged four years, had been subject to frequent 
and severe colds which during the previous two months had caused two 
attacks of asthma, and for the previous six months she had had a persistent 
cough and evening temperature of 100° F. She was giA^en a course of the 
preventive vaccine, folloA\ang which there was marked improvement and 
normal temperature. After an interval of two months the course of vac- 
cine was repeated. She was free from colds and asthma for twenty months, 
then she had a cold and asthma for several days, but on the day foUoAving 
a dose of the mixed vaccine she was relieved. A year later she had another 
cold and asthma for two days and again she was relieved on the day folloAving 
one dose of the mixed vaccine. 

Patient No. 18, a boy, aged seven years, had had frequent colds Avith a 
chronic cough for two Avinters. FoUoAving the preventive treatment m 
1925 he had a cold one year later that was cured on the second day aftOT 
a dose of the mixed vaccine, and he did not have another cold for a second 
year, and even since .then the colds have not been sufficiently serious to 
require treatment. 

Patient No. 19, a boy, aged six years, the son of Patient No. 15, was 
susceptible to colds, and in 1925 he was given the preventive yaccin^ fol- 
loAving which he had two colds in the succeeding two-year period. These 
two colds came two and four months, respectively, after the completion 
of the mixed vaccine, and both were relieved^ on the day’’ after an imtial 
dose of Streptococcus subacidus A’^accine which was given because this 
organism was A’ery prevalent at the tune, and it was not present in the 
preventwe vaccine that was given to the patient. 
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Patient No. 20, » young «n>an, a ^ool "3^ 

Patient No. 16, had been very no'colds for eight 

zr had, 

cold, so that this patient is presented in Table Hi as Uatienii ino. 

In Table III are presented 10 patients, who were treated for 
three years or more only when they had a cold and the treatment 
consist of 3 minims or 0.2 cc. of the inix^ vaccine which 
composed of those varieties of streptococci which were most preva- 
lent at that time; the bacterial count was approximately 100 million 
per minim. 


TABLE III.— NUMBER OF COLDS PER YEAR IN PATIENTS RECEIVING 
VACCINE ONLY DURING COLDS (NO PROPHYLACTIC VACCINATION). 


Patient 1 
“ 2 
“ 3 

“ 4 

“ 5 

“ G 
“ 7 

“ 8 
“ 9 

" 10 


1921. 1922. 

3 

1 1 
1 

2 


i923. 1924, 

3 4 

5 4 

1 1 

1 1 

4 1 

3 1 

2 4 

4 4 
1 


1925. 1926. 

3 3 

4 5 
4 

1 1 

1 3 

1 1 

3 

4 4 

2 3 
3 


1927. 1928. 

3 4 

5 

1 1 

2 

2 


1 

3 


Patient No. 1 was presented in Table II (Pt. No. 15) as having had 
preventive vaccine treatment in 1920 and 1921 and the results of such 
treatment were discussed. During the years 1922 and 1928, inclusive, it is 
noted in Table III that this patient averaged to have three colds during 
each of the seven years or a total of twenty-three colds. In nineteen 
instances one dose of the mixed vaccine was followed by relief in two days 
and in the four other instances one dose resulted in benefit and a second 
dose one week later was followed by relief; in only one instance did asthma 
occur. 


Patient No. 2 was presented in Table II (Pt. No. 20) has having had 
preventive treatment in 1922 only. ^ During the years 1923 to 1927, inclu- 
sive, as noted in Table III, this patient had a total of twenty-three colds; 
she had four colds during each of two years and five colds during each of 
three years. In twenty-one instances prompt relief on the next day fol- 
lowed one dose of the vaccine and in the other two instances a second dose 
was ^ven before complete rehef was obtained. 


1 atient No. 3 is a young woman who has always been subject to frequent 
liea^T colds_ and during the previous six years she had had asthma with 
colds. Dunng the years 1921 to 1924, inclusive, the patient appeared for 
treatment oifiy udien she had a bad cold with asthma for tyo or three days, 
in three of the four instances there was relief on the first day followine 

^'^'^efit followed the first dose 
and relief followed a second dose of the vaccine a week later. In 1925 the 
patient appeared for treatment for four colds, and each time there was 
relict on the first or second day folloniuE one treatment tvith the raeciS! 
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Patient No. 4, a middle-aged man, was subject to one cold a year, and 
for seven successive years each cold was cured in one to three daj'^s follow- 
ing one dose of the mixed vaccine. 

Patient No. 5, a middle-aged woman, had been subject to colds and 
asthma for ten jTars. In 1923 she was treated for four colds, two of the 
colds were not relieved until a second dose of the mixed vaccine was given, 
the other two colds subsided on the first or second day following one dose 
of the vaccine. In 1924 and 1925 she was treated for one cold each year, 
and each cold promptly subsided after one dose of the mixed vaccine. In 
1926 she was treated for three colds, two of the colds were promptly relieved 
on the second day by one dose of the vaccine and the other one was not 
reheved until after a second dose. In 1928 she was treated for two colds 
and both times a second dose of the vaccine was given before she got relief. 
With all of the colds for wliich the patient was treated she also had asthma. 

Patient No. 6 is similar to the former in that she presented herself for 
treatment onl}'- when she had asthma with her colds. In 1923 she had three 
colds with asthma and in each instance there was relief witliin three days 
after a dose of the mixed vaccine. During the next three years she was 
treated for one cold with asthma each j’^ear, and each time she was reheved 
b 5 '' the second day after one dose of the vaccine. In 1927 she was treated 
for two colds 'unth asthma and each time, as before, rehef followed one dose 
of the vaccine. 

Patient No. 7, a young man, had been subject to vasomotor rhinitis and 
frequent colds for years. During the years 1921 and 1923 the patient 
was treated for two colds each j’^ear, in three instances a second dose pf the 
mixed vaccine was required before complete relief was reahzed, but in the 
other instances prompt relief foUowed one dose of the vaccine. In 1924 
he was treated for four colds, two required two doses of the vaccine and the 
other two colds rapidly subsided after one dose of the vaccine. 

_ Patient No. 8, a middle-aged man, who was subject to colds which occa- 
sionaUy went into his chest, was treated for four colds in each of the four 
3 ’’ears, 1923 to 1926, inclusive. Each jmar three of liis colds were cured 
after one dose of the mixed vaccine, but each year one cold was not relieved 
until after a second dose of the vaccine was given. 

Patient No. 9, a middle-aged woman, was subject to “asthma colds” for 
six jTars. In 1924 a dose of the vaccine was followed on the second day by 
rehef. In 1925 one cold was reheved in a day or two after a dose of the 
mixed vaccine, for another cold in the head she was given a dose of Stapr^Io- 
coccus pyogenes aureus without benefit, and a week later, fohowing a dose 
of the mixed vaccine, the cold was well in two dai^s. In 1926 she was 
treated for three colds, from ah of which there was recovery by the second 
daj’’ fohowing one dose of the mixed vaccine without any sjmiptoms ra 
asthma. The fohowing year the patient w^as treated for one cold wmcn 
likewise promptly disappeared after one inoculation. 

Patient No. 10, a jmung man who was subject to head colds, w'as treated 
for three colds in 1926 and three in 1927. Pour of the six colds 
reheved on the second day fohowing one dose of the mixed vaccine, but 
the other two W'^ere not reheved unth a second dose of vaccine five days later 
w^as given. 

The following patients who have already been discussed might 
be included in this table, namely Patients 1, 2, 7, 8 and 13 wiio wmre 
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presented in Table II and Patient 1 in Table 1. These 6 patients 
,were treated for numerous colds and the results have alieady beei 
'mentioned in the discussion of the respective patients in Tables il 


""""Dming the years 1921 to 1925, inclusive, 42 patients other than 
any appearing in this paper were treated with the mixed vaccine 
one or two times when they had a cold. Ten of these patients WCTe 
asthmatics and were treated once for a cold, 4 were asthmatics who 
were treated for two colds, 10 were hay fever patients and were 
treated once for a cold; 2 others were hay fever patients and were 
treated for two colds, 10 were normal cases who were treated for 
one cold and 6 others were normal cases who were treated for two 
colds. All of this group of 42 patients were relieved of their colds in 
from one to three days’ time following one dose of the mixed vaccine. 

Summary. Table L In this Table are discussed 19 of 97 patients 
who were presented in a former papeP and who received preventive 
treatment for colds with vaccines consisting of the varieties of 
streptococci that were prevalent during the periods of treatment. 
This particular group of patients was selected for the present paper 
because they presented themselves for further treatment whenever 
they had a cold. 

This group of patients was treated with mixed streptococcus 
vaccine, as described above, for a total of thirty-seven colds. 
Thirty-one of these acute colds rapidly and promptly subsided 
following an initial dose of the mixed vaccine and six colds were not 
benefited. 

Two of the six colds that were not benefited by the mixed strep- 
tococcus vaccine promptly subsided following the same dose of an 
autogenous streptococcus vaccine; this would seem to illustrate 
specificity among the varieties of streptococci in the treatment of 
colds in these two instances. 

Another definite case illustrating specificity is^that of Patient 
12, Avhose asthma on two different occasions was not benefited by 
the mixed streptococcus vaccine but both times there was rapid 
improvement folloAving treatment with a vaccine of Staphylococcus 
pyogenes aureus. 


Fh'e other instances are of interest in that one of the prevailing 
varieties of streptococci was omitted from the preventive vaccine 
that was given and a cojd which developed shortly aftenvard was 
promptly relieved following a dose of vaccine which contained only 
the omitted variety of streptococcus. These 5 instances concerned 
btrcptococcus subacidus with Patients 1, 3 and 24 in 1925 and 
Streptococcus hemolyticus Tj^dc I with Patients 1 and 9 in 1926 
Under the circumstances wliich prevailed in these 5 instances, the 
resu t won d indicate specificity among the varieties of streptococci 
Uiblc JL The t^venty patients in this table had more or les' 
preventive vaccine treatment. Fourteen of them were included ir 
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the 87 referred to in the discussion of the previous paper^ but were 
not included in the tables of that paper. 

This group of patients was treated with the mixed streptococcus 
vaccines as described above for a total of forty colds. In 33 in- 
stances the cold promptly and rapidly subsided following an initial 
dose of the vaccine and in 7 instances the colds were not benefited. 

Three of the seven colds that were not benefited by the mixed 
streptococcus vaccine promptly subsided following the same dose of 
an autogenous streptococcus vaccine; in one instance the autogenous 
sputum vaccine was Streptococcus infrequens alone, in another it 
consisted of Streptococcus fecalis and equi and in the third case the 
variety was not determined. These three instances would seem 
to illustrate specificity among the varieties of streptococci in the 
treatment of colds. 

Five other instances are of interest in that one of the prevailing 
varieties of streptococci was omitted from the preventive vaccme 
that was given and a cold which developed shortly afterward was 
promptly relieved following a dose of vaccine which consisted only 
of the omitted variety of streptococcus. These 5 instances con- 
cerned Streptococcus subacidus with Patients 7 and 19 in 1925, 
Streptococcus hemolyticus Type I with Patient 7 in 1926 and 
Streptococcus salivarius with Patients 1 and 7 in 1927. Under 
the circumstances which prevailed in these 5 instances, the result 
would indicate specificity among the varieties of streptococcus in 
the treatment of colds. 

Table III. In Table III are presented 10 patients who were not 
given the preventive vaccine treatment but were treated with the 
mixed streptococcus vaccines only when they had a cold. This 
group was treated for a total of one hundred and twenty colds. In 
96 instances prompt relief followed one dose of the vaccine but in 
the remaining 24 instances the patients returned a week later for a 
second inoculation; therefore, these 24 instances may be called 
failures from the curative standpoint. Forty-two other patients 
were treated for a total of fifty-two colds during the period 1921 to 
1926 inclusive with prompt relief. 

Conclusions. A vaccme consisting of the varieties of streptococci 
that are most prevalent at certain periods seems to be beneficial 
in the relief or cure of acute colds that occur during that period. 

The same vaccine used as a preventive was not always successful, 
probably because in many instances a cold or asthmatic attack 
which followed its use seemed to be due to a variety of streptococcus 
not present in the vaccine. 

No attempt was made to prove specificity among the varieties of 
streptococci; nevertheless, in numerous instances specificity seemed 
to be quite evident. 
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Mosso, in 1881, wrote a treatise on “The Circulation of the Blood 
in the Brain of Man.” In this book, he attempts to show that sleep 
is associated with a decrease in the intracranial pressure which he 
thought was due to a cerebral anemia. His work is based on 
experiments on three patients and the tracings hlustrating his theory 
seem to cover too short a period to be convincing. His apparatus 
resembled our own, but was somewhat more complicated and not so 
sensitive for, obviously, it did not always record falls in the intra- 
cranial pressure (see page 137, Fig. 53). 

Since Mosso’s time, the anemic theory of sleep has been a popular 
one with physiologists. This theory has been supported by such 
workers as Tarchanoff, Villemin, Hill and Howell. On the other 
hand, there have been workers who have taken the view that sleep 
was caused by cerebral congestion— among these are Kennedy 
(1877), Langlit, Kegard, Czerny and Shepard. There are other, 
perhaps less popular, theories or at least partial explanations of 
sleep among which may be mentioned the neuronic theory of Cajal 
and Duval. The number of these theories and the prevalence of 
the anemic theory of sleep seem to depend on the lack of direct 
observation or experiment upon the brain itself during sleep. Howell, 
for example, assumes that, since the bloodvessels of the extremities 
are dilated during sleep (as he has shown by plethysmographic ex- 
periments), the bloodvessels of the brain must be relatively eippty. 

Some years ago, on the service of Dr. Foster Kennedy at Bellevue 
Hospital, we had the opportunity of making direct observations 
on 2 cases of brain hernia during sleep. During the past year we 
have studied 2 more cases on the same service. In a fifth case we' 
have studied Jacksonian epilepsy in a patient with a brain hernia. 
In 2 of these cases we have made observations on the intracranial 
pressure under various other conditions. These 2 cases had a 



664 STEVENSON, CHRISTENSEN, WORTIS: INTRACRAOTAL PRESSURE 

subtemporal decompression with a cerebral hernia over which the 
dura had been cut and left unsutm-ed. 

We have obtained 19 tracings taken during sleep; 13 were made 
during natural sleep and 6 while the patients were under the influence 
of hypnotics. These all show that the intracranial pressure rises 
as the patient falls asleep— this increase of pressure being maintained 
during sleep— and falls again to its normal level when the patient 
awakes. In our cases the process of falling asleep was a gradual one, 
the intracranial pressure rising slowly for a matter of ten minutes 
before the patient was sound asleep and before the curve reached 
its highest level. On the other hand, awakening is effected in a 
shorter time and is accompanied by a more sudden change of the 
pressure. 

In some of the tracings obtained under ideal conditions, where the 
patient was aroused and again fell asleep, we have found a rhjdhmic 
fluctuation in the upward tendency of the cmwe as the patient falls 
asleep. We feel that this has some significance in the theory of 
sleep which we propose. 

Two of us have made observations on the fundus oculi during 
sleep, while the patients were under the influenee of paraldehyde, 
the pupils having previously been dilated with homatropin. No 
change in color of the fundus or in size of the retinal vessels could be 
seen as compared with their appearance while awake. 

During sound sleep, the respirometer shows the thoracic breathing 
to be much deeper than when the patient is awake. 

Howell’s plethysmograph tracings of the arm {Text Booh of Phy- 
siology, page 266) have a remarkable resemblance to our tracings 
obtained from the brain during sleep. We believe that the change 
in volume shown in these two series of tracings is attributable to 
the same’ phenomenon, namely, increase and decrease of blood 
volume. 

Figure 1 illustrates the apparatus, which consists of a closed air 
tambour system under a positive pressure of about 12 mm. of mer- 
cury. One tambour was strapped and bandaged over the brain 
hernia. The other was attached to a light-weight pointer, which 
registered on a smoked drum the changes of intracranial pressure 
due to pulse, breathing, sleep and the other conditions we are about 
to describe. The drum was regulated so that it made a complete 
revolution in twenty minutes. At times the druni was stopped 
so as to allow observation over a longer period of time. In most 
cases our tracings represent one complete revolution of the drum, 
although they have not all been photographed to the same scale. 

In some cases a clear photographic reproduction could not be 
obtained, so that it was necessary to trace these on paper placed 
over the original. This tracing was then easily photographed. _ 

Figures 7, S and 9 demonstrate the lowering of the intracramal 
pressure in one of our patients on being aroused. 
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Figures 10, 11 and 12 are similar tracings on another patient. 
In Figure 11, a pneumograpliic tracing was made at the same time. 

Figure 15 shows scalp control. 

Figure 16 shows a sleep curve (Brady) while the patient was sitting 
in a chair. After he was aroused fully he was given an inhalation 
of 5 mmims of amyl nitrite. Later jugular compression was 
applied for periods of ten seconds. Note here that the fall in 
ntracranial pressure on awakening is much greater than in the 
tracings taken when the patient was lying down. 

Figure 18 shows a marked sudden rise of intracranial pressure 
during the inlialation of 5 minims of amyl nitrite and for about one 
minute after the inlialation was stopped. The pressure then fell 
rather rapidly. During the rise in the curve the blood pressure 
dropped from 94 systolic, 60 diastolic to 80 systolic, 48 diastolic. 
By the time the intracranial pressure had retmmed to normal the 
blood pressure was normal. 



Fig. l.~Apparatus applied over the brain hernia with the patient lying domi. 


Figure 19 shows the effect of glonoin gr. given sublingually. 
The effect lasted about twenty minutes with a corresponding fall in 
blood pressure. 


Figure 21 was made on a case of Jacksonian epilepsy with almost 
continuous fits. Gas-oxygen-ether anesthesia was induced and 
maintained for one hour. The fits stopped in about two minutes 
and did not recur until the patient awoke, about five hours later 
At the end of thirty minutes of anesthesia the intracranial pressure 
reached its maximum, this level being maintained for the rest of the 
hour and it was the same as the level at the peak of the fits When 
the anesthetic was stopped, the pressure fell considerably but was 
still not quite normal at the end of forty-five minutes. The blood 
pressme fell from 136 systolic, 80 diastolic to 122 systolic, 80 dias- 
tolic during the anesthesia. Figure 22 shows that chloroform kept 
the intracranial pressure at a level equal to that during the “eak S 
the fit. Chloroform was given about thirty minutes, and .five 
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Eios. 7, 8 and 9.— Tho dilleronco between the intracranial pressure during sleep and while awake. The first part of each curve shows 
the pressure during sound sleep tho uneven part of tho curves is caused by tho process of being awakened. When tho patient is fully 
awake tho pressure continues at a low level. lii tho last portion of Fig. 7 tho pressure is seen to rise gradually as tho patient falls asleep again. 

Note. On account oi insufficient space it has been necessary to omit a number of figures that were originally included. 
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minutes after it was stopped the patient began to have fits again, 
although the intracranial pressure had not fallen appreciably. 
Ether anesthesia was then started and the fits stopped, but the pres- 
sure in the head fell considerably. Ether was given for thirty 
minutes. After the ether was stopped the pressure again fell and 
the fits recurred one hour later. 

Figure 23 shows the effect of morphin given subcutaneously in a 
dose of I grain. Five minutes after the injection the pressure began 
to rise gradually, reaching its maximum at the end of twent}’’ 
minutes. The effect lasted about eighty minutes. There was no 
change in blood pressure. Since morphine increases the intra- 
eranial pressure, it would be safer not to administer it for the relief 
of headache in brain tumor. 



Fig. 15. — Scalp control taken during sleep. 


Figure 30 shows the effect of 2^ grains of caffeine sodiobenzoate 
intravenously. The pressure began to fall at the end of one minute 
and reached its minimum at the end of tliree minutes. The effect 
gradually wore off, lasting about twenty-seven minutes altogether. 

Figure 31 shows the effeet of 5 gr. intravenously. There was an 
immediate fall with its greatest effeet at the end of three minutes 
and lasting about twenty-five minutes altogether. In none of these 
experiments with caffein was there any change in blood pressine. 

Figiue 42 shows the effect of 2 and 3 minims of adrenalin bj^ vein. 
There was an immediate fall in pressure, together with a rise in blood 
pressure and an inerease in amplitude and force of the hernial pulsa- 
tion. These conditions lasted about three minutes and were fol- 
lowed by normal blood pressure and pulsation, but there was a 
delayed increase of intracranial pressme lasting more than twenty 
minutes. Figure 41 shows the effect of 4 minims by vein. There 
was an immediate rise in the intracranial and in the blood pressures, 
closely followed by an increase of amplitude and force in the hernial 
pulsation'. These eonditions lasted five minutes and were followed 
b}' a normal blood pressure and hernial pulse, and a delayed rise of 
intraeranial pressure which was still at its maximiun at the end of 
fifteen minutes. With 2 minims intravenously the blood pressme 
was increased from 100 systolic, 64 diastolic to 124 systolic, 70 
diastolic; with 3 minims to 156 systolic, 74 diastolic; with 4 minims 
to 190 systolic, 110 diastolic. 
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Figure 54 is a tracing of the changes in the intracranial pressure 
taken during a series of fits in a case of Jaclrsonian epilepsy. Twenty 
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slight fall, but in each instance the fits became more frequent and 
severe. This patient was later found to have a brain cyst near the 
hernia. 



Figure 58 shows calibration. The apparatus was applied and a 
tracing made with the patient (Brady) at rest lying dovm. The 
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Fig. 56.— Changes of intracranial pressure 



Fig. 68. Calibration of the apparatus. The black dots at the base represent minutes and the horizontal lines represent each 2 mm. of mercury. 
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tube was then cut and connected with a mercury manometer 
(Baumanometer). The air pressure was again reestablished witlnn 
the apparatus so that the pointer reached the origmal level; this 
pressure was found to be 12 mm. of mercury. Amyl nitrite was 
then given (5 minims by inhalation), causing a rise equivalent to 
6 mm. of mercury. A cough caused a rise equal to 5 mm. of mer- 
cury. Deep breathing (6 deep breaths) caused a fall of 3 mm. of 
mercury. Straining caused a rise of 6 mm. and a secondary rise of 
3 mm. of mercury. Each ruled division represents 2 mm. of 
mercury. The dots along the base represent one-minute intervals 
of time. A sleep curve, according to this calibration, would mean 
that the intracranial pressure is raised from about 2 to 6 of 
mercury, depending on whether the patient is lying down or sitting 
up when he falls asleep. The difference of pressure in the head 
between the sitting-up position and lying down is about 4 mm. of 
mercury. 



^ Figure 59 is a diagram to illustrate the mechanical effect of dilata- 
tion of cerebral capillaries. 

Some other tracings were made following the administration of 
luminal, bromid and chloral by mouth, but these showed no 
effect on the intracranial pressure within an hour. 

Our experiments on the effect of drugs on the intracranial pressure 
have all been repeated one or more times and the effects demon- 
strated above have been constant. In addition to these drugs 
pitotrm, adrenalin, ephedrin sulphate and hyoscin were given 
subcutaneously and showed a delayed but prolonged rise in intra- 
cranial pressure. Atropin and pilocarpine given subcutaneously 
caused] little change. Hypertonic glucose solution by vein and 
magnesium sulphate by rectum caused slight fall in intracraLl 
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pressure that was not nearly so great as that produced by caffein. 
Caffein given subcutaneously caused a definite fall of intracranial 
pressure that was still present at the end of forty minutes. 

A few observations were made with the spinal manometer. The 
basic spinal fluid pressure vdth the patient lying do-svn was 150 mm, 
of spinal fluid. Five minims of amyl nitrite caused a rise to 
285 mm. Two minims of adrenalin by vein caused a slow rise to 
205 mm.; the blood pressure rose from 105 systolic to 165 systolic. 
Deep jugular compression for ten seconds caused a rise to 350 mm. 
With the patient sitting up and his head erect, the pressure rose 
to 470 mm. Caffeine sodiobenzoate intravenously (2| grains) 
caused a fall to 120 mm. 

In another patient 3 gr, of caffein sodiobenzoate by vein caused 
a fall from 155 to 119 mm. 

Following these observations, caffein has been used during brain 
operations at Bellevue Hospital in order to reduce the intracranial 
tension before opening the dura. Caffein sodiobenzoate has been 
given intravenously in doses of 6 gr. for this purpose. This principle 
may also explain why caffein relieves headache due to brain tumors. 

Conclusions. 1. The intracranial pressure is increased during 
sleep. The pressure gradually rises until the patient is sound asleep, 
when the curve reaches its maximum, and this is maintained at a 
fairly constant level during sound sleep. On awakening the pressure 
falls rather rapidly again to normal. 

2. There is an increase of the intracranial pressure on lying down 
(Fig. 56). ^ 

3. Partial sleep or drowsy states are associated with a rhytlimic 
increase of the intracranial pressure which is not so high as during 
sound sleep. 

4. Certain drugs which are known to affect the nervous system 
as sedatives or as stimulants depend in part for their effect upon a 
hitherto unappreciated mechanical factor, namely, an increase or 
a decrease of the intracranial pressure. For example, morphin, 
a sedative, causes an increase of the intracranial pressure, while 
caffein, a stimulant, produces a fall. 

5. The intracranial pressure is, within wide limits, independent 
of the blood pressure. 

6. Our conception of the physiology of sleep, arrived at from a 
study of our experiments and those of other workers, is as follows: 

We believe that the sympathetic center in the brain wliich 
maintains vasomotor tone in the vessels becomes periodically 
fatigued. This results in a vasodilatation of the bloodvessels of 
the brain, as well as those of the periphery. Accompanying this, 
as further evidence of fatigue in the sympathetic system during 
sleep, are the constricted pupil, the slower heart rate, and the 
decrease of blood pressure. This vasodilatation in the brain would 
result in one of two things : 
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(a) The brain volume would be increased with a consequent 
mfc apart of the neurons (diasdiisis). This might result m a 
nhvsioloeic interruption of function in the manner suggested by 
Ca^al and Duval when they assmned that the dendrites of the nerve 

**'(6) The pressure of the cerebrospinal fluid withm the brain would 
be increased and especially in the pericellular spaces, thus altering 
the conductivity of the synapse. 


CONVULSIVE STATES. 

A Clinical Study of Unusual Phenomena, Etiology, 
Diffeeential Diagnosis, and Treatment. 


By a. E. Bennett, M.D., 

INSTBTJCTOH IN NEUEOPSTCHIATRT, UNIVERSITY OF NEBRASKA COEUEGE OF MEDICINE, 

OMAHA, NEB. 

(From the Neurology Department, University of Nebraska College of Medicine.) 

In routine office examinations of the past three years G. A. Young 
and I have examined over 200 patients in convulsive states. A study 
of these records reveals numerous facts of interest to any practitioner 
called to attend a convulsive case. 

The examination of a convulsive state demands, because of the 
grave and severe symptom involved, not only a careful physical and 
neurologic examination but also complete laboratory studies. The 
extent of these studies should be determined by a careful analysis 
of the case history and should include, wherever indicated, Roentgen 
rays, blood chemistry, metabolic tests, allergy studies, feces analysis, 
spinal-fluid pressure, cell count, protein estimation, Wassermann 
test, and Lange gold curve. At times encephalography is necessary. 
The large majority of the cases here reviewed were hospitalized 
several days for complete examinations. Sometimes direct observa- 
tion of the seizures was indicated in order to determine the char- 
acter of convulsions and to reach an accurate diagnosis. 

Of our 200 cases, 124 were classified as essential epilepsy including 
status epilepticus. Of the remaining 76, 11 cases were hysterical; 9 
were listed under traumatic causes; and 56 cases of epileptiform 
seizures were considered of organic pathogenesis. In this last class 
were: Brain tumor, 10; brain abscess, 2; cerebrospinal syphilis, 7; 
encephalitic or meningitic sequelae, 5; infantile cerebral palsy from 
birth hemorrhage, 8; cardiovascular disease, 9; organic and toxic 
ot obscure etiology, 11; narcolepsy, 4. 

Etiology of Essential Epilepsy. Of various hypotheses with regard 
to the etiology of essential epilepsy, it seems certain that no single 
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etiologic factor will ever explain all cases. The hereditary influ- 
ence, present in 40 per cent of our epileptic group, is a definite 
factor in many instances. Psychogenesis is offered by some as an 
explanation. Various chemical toxins, for example, strychnine, 
oxalic acid, or absinthe poisoning, and unknown or obscure toxemias, 
such as pregnancy, uremia, allergic sensitization, and so forth, 
are capable of producing convulsions. Endocrine glands, such as 
pituitary disorders, have been suspected, certain metabolic changes, 
such as hypoglycemia, disturbed calcium metabolism (spasmo- 
philia), linked also with the endocrine dysfunctions, produce 
convulsions. Robinson, Brain and ICay^ have recently found the 
blood cholesterol to be low in epileptics and to fall just prior to the 
onset of a convulsion, the fit taking place at the lowest point. No 
explanation of this abnormal metabolic phenomenon was given. 
Functional circulatory distmbances, blood-pressure changes as seen 
in fainting, heart block, and so forth, produce epileptiform spasm. 

Hughes,^ studying the effect of deficiency on vitamin A in mother’s 
diet upon the brain of a fetus, reports a disorder of the nervous 
system, produced m young pigs by a diet free from vitamin A., 
consisting chiefly of ataxia, bliudness, paralysis and convulsions. 
Dandy^ has demonstrated on dogs that injury to the motor cortex 
lowers the threshold for the production of convulsions. Dogs so 
injured convulsed after one-third to one-seventh of the dose of' 
absinthe necessary to produce convulsions in normal controls. 

Ziegler^ suggests from this work that idiopathic epilepsy is prob- 
ably the result of injury to the brain which enables smaller insulting 
agents to induce convulsions. Injmy probably occurs early in life 
and must be insidious and obscure to escape detection. In the light 
of recent work on vitamin deficiency the health of expectant mothers 
and the food of children should be given every consideration to 
prevent the type of injury to the brain that never can be repaired. 

The multiplicity of factors producing convulsions illustrates the 
complexity of the problem of the pathogenesis of essential epilepsy 
and the reason for its obscureness. There are many factors as yet 
undiscovered. 

Factors Promoting Epileptic Seizures. While it is generally 
believed by authorities that the essential epileptic is constitutionally 
predisposed to convulsive seizures (that is, the epileptic constitu- 
tion), there are many factors that apparently precipitate seizures or 
aggravate seizures already present. A common observation in 
children is (in certain types) the occurrence of convulsions with each 
febrile upset. The finding of these factors such as Gordon’s® 
careful study gives a lead in the treatment of the epileptic. In our 
group 26 cases (20 per cent) presented definite physical factors, such 
as definite focal infection or a history of convulsions following 
systemic infections or toxemias. Five cases fell into definite 
endocrine groups. 
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Eelation of Infantile Spasms to Adult Epilepsy. In the considerable 
literature upon the subject, one finds but few careful statistical 
reports in comparison unth normal controls. Opinions differ 
widely, according to the point of view. Many pediatricians, 
finding no relationship between ordinary infantile spasm and 
later more serious mental disturbance or convulsions, s^mingiy 
underestimate the significance of ^ childhood ^ spasms. Possibly 
the neurologist tends to overemphasize the significance, ^ 

Patrick and Levy® in a comparative study of 500 epileptics and a 
normal group of 751 infants concluded that convulsions (not 
epileptic) in infancy and childhood are evidence of the individual s 
tendency to later epilepsy. They found 20 per cent of their epileptic 
group had early convulsions and about 4 per cent in the control 
group. They believe their percentage was too low because of 
failure of patients or relatives to recall early spasms after the 
patient reached adult life. In general, they found the younger the 
epileptic the higher the incidence of infantile spasms in the history. 
The more likely forerunners of epilepsy are convulsions: (1) occur- 
ring before six or after eighteen months; (2) multiple; (3) severe 
(4) localized; (5) assigned to birth trauma, reflex causes or no cause; 
(6) with a family history of epilepsy or similar convulsions. The 
most significant are unilateral convulsions occurring after the fourth 
year, and generalized convulsions lasting over half an hour and 
followed by confusion or torpor for several hours. Especially benign 
appear to be '‘teething spasms” occurring between eleven and 
thirteen months. 

Thom'^ found a much higher incidence of infantile convulsions in 
a study of 300 cases from an epileptic hospital; of these 50 per cent 
had convulsions prior to the fourth year. From study of another 
group with convulsions not diagnosed as epileptic, considered to 
be caused by acute infections, and so forth, before the fourth 
year, Thom concludes that the type of nervous system that reacts 
with convulsions in the presence of mild toxemia associated with 
gastrointestinal upsets is perhaps the type of nervous system that 
needs protection from environmental situations. Thus convulsions 
may perhaps be considered as the criterion of the stability or 
instability of the nervous system. His conclusions were based upon 
the fact that 56 per cent of these supposed nonepileptic infantile 
convulsions were malignant; either continued to death, typical 
epilepsy developed or the children were mentally deficient. 

In our group 16 out of 124 (15 per cent) gave a history of infantile 
spasms. This percentage is undoubtedly too low. About half 
our cases were examined after twenty-one years of age. In many 
instances, accurate childhood history was not obtainable and parents 
were not present. Infantile convulsions should be considered 
seriously and parents so informed, since it seems likely that about 
oO per cent will become epileptic or its equivalent. 
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The Relationship of Trauma to Epilepsy. The relationship of head 
trauma to the development of later epilepsy is exceedingly puzzling. 
In certain cases, evidence of a definite localized lesion can be found 
shortly after the trauma in the nature of hematoma from skull 
fracture or meningeal apoplex 5 ^ Here the convulsions usually are 
of Jacksonian type and early surgical intervention indicated. In a 
much larger group of cases the head trauma may be mild, yet 
serious con\ailsions follow that show no organic signs or pressure 
phenomena. In this group the accepted explanation by most 
authorities is that a previous epileptic predisposition has been 
excited into a frank epilepsy by the trauma. The more recent work 
of Dandy^ showing lowered cortical tlrreshold to commlsions after 
trauma of the motor cortex throws more light on the cause of these 
cases. 

In our series there were 9 (4.5 per cent) that had convulsive 
seizures following head trauma. Four had localized findings of 
organic brain injury or hematoma formation. Tvm of these had 
had one or more decompression operations without relief of the 
spasms, since the residual brain lesion in the form of cicatrices is 
not benefited by surgery. Increased pressure is the safest criterion for 
decompression. In 2 cases the convulsions ceased after the acute 
pressure phase of the concussion subsided. The remaining 3 cases 
showed no organic signs; 2 of these had Jacksonian convulsions. 

Petit Mai Attacks. A diagnosis of petit mal epilepsy is frequently 
missed, probably because of uncertainty of what constitutes a 
petit mal attack. 

It is important to study carefully slight nervous tendencies in 
children. Sudden momentary stares, sudden feelings of fright, 
sudden tastes or smells, a causeless stop in play, laughing spells, 
sudden bobbing of the head or dropping to the floor, sudden sensa- 
tions of unsteadiness or falling or transient dreamy spells may all 
be manifestations of epilepsy. 

An example of an atjqjical petit mal type is as follows: 

Case I. — Male, aged forty-four years, with a familial histors'' of epilepsy, 
for fifteen years had been troubled with peculiar vertiginous-like attacks 
(a sudden sensation of falling or unsteadiness many times a day), causing 
liim to avoid social contacts and embarrassing him greatly at work. Organi- 
call3’’ there was a rheumatic endocarditis present. Phenobarbital controlled 
the attacks almost complete^. After two years’ observation the patient 
died of cardiac decompensation. Necropsy showed a marked aortic stenosis. 

Status Epilepticus. The development of convulsions in series is 
always a serious condition and in many of these serial types the 
convulsions come closer together with unconsciousness between the 
attacks, so-called status epilepticus. In our group, there were 
4 cases (3 per cent) that developed status epilepticus. Two died, 
one in the first attack of status and one in the second. Two were 
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adults with onset after thirty-five years, one, a girl, aged seventeen 
years, had 140 Jacksonian convulsions in twenty-four horns. 
Exploration revealed no definite lesion of the motor cortex. The 
surgeon thought he could palpate a deep softened area. 

Mental Disturbances in Epilepsy. A large percentage of essential 
epileptics develop some mental disturbance. These mental reac- 
tions vary from dullness, difficulty in thinking and memop^ impair- 
ment, beha™ oddities, acute psychotic outbursts^ of extreme 
violence, to profound mental and emotional deterioration, iransi- 
tory psychotic states are common preceding, following, or replacing 
the seizures, so-called psychic equivalents. At times manic excite- 
ment or wild states of blind rage or furor during which the epileptic 
may attack any one. Upon regaining his normal mental status, 
the epileptic has no recollection of the acts. 

We found 22 (18 per cent) of the 124 essential epileptics showed 
distinct mental reactions aside from the usual epileptic personality. 

The following case illustrates one tjqie of psychic equivalent: 


Case II.— -Male, aged eight years, developed serial grand mal attacks 
at weekly interv'^als from three until seven years. Petit mal dailj'' seizures 
then commenced. Each attack was followed by “angry, mean” spells 
that lasted several hours. Overactivity and motor restlessness progressed 
to the point of incontrollability. School progress was nil. The personality 
change was profound. The Binet-Simon test showed an I. Q. of 100, no 
organic factors were found. The general condition of the patient was 
worse while taking phenobarbital. Coincident with changing the intestinal 
flora by acidophilus preparations and a combination of bromids and bella- 
donna his attacks ceased and normal behavior and school progress followed. 
For four years the patient has remained normal and free from seizures. 


Mgraine and Epilepsy. The relationship of migraine and epilepsy 
seems to be that of “first cousins.” It has long been observed that 
migrainous heritage often produces epilepsy. The occurrence of 
both conditions in the same patient is not unusual. Phillips® 
classifies the cases in thi'ee types: (1) migraine occurring during 
early life, ceasing at menopause, and epilepsy developing later; (2) 
the group with epilepsy in earlier years and migrane later; (3) 
migraine and epileptic attacks alternating. He believes both 
conditions are due to cardiovascular disturbance and the relation- 
ship is coincidental. Elatau® found both conditions in 36 patients 
m a group of 500 epileptics. 

definite migraine history in the family occurred in 
wi -1 ^ cent) A double strain of migraine occurred once. 
VNhile some of the records did not inquire specifically for both 
conditions m the same patient it was noted in instances; in each 
of these they were closely associated, usually alternating 
Jaoksoidan Coniralsions. Focal or Jacksonian spasms occurred in 

seizures rvere definitely from organic brain disease, usually focal 
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disease of the cortex, 3 cases followed birth hemorrhage, 3 followed 
vascular accidents (hemiplegias), 2 followed severe head trauma, 
1 focal meningitis or encephalitis, and 3 cases from brain tumor. 
In four instances the Jacksonian spasms were essentially epileptic 
without demonstrable cause, 

Wilson,^® Collier, Mills and others have emphasized that Jack- 
sonian con-smlsions are common in essential epilepsy. They go so 
far as to state that idiopathic epilepsy is the commonest variety of 
Jacksonian attacks. Wilson gives the warning, with which I 
agree, that Jacksonian cases should not be operated upon without 
definite evidence of intracranial disease. It is a much safer attitude, 
on the other hand, to consider all Jacksonian seizures as organic in 
nature imtil definitely proved otherwise and only by exclusion of all 
factors to call them essential epilepsy. A fair percentage of idio- 
pathic epilepsies in the earliest seizures start as Jacksonian attacks 
and later become typical generalized convulsions. It is probable 
that each convulsion at its very onset is Jacksonian but quicldy 
spreads bilaterally. 

Hysterical Convulsions. Convulsive states are often one of the 
prominent motor symptoms of conversion hysteria. At times the 
differentiation from essential epilepsy is bafl3ing. Certain cases 
seem to be a cross between the two conditions, thus leading to the 
hyphenated expression of hysteroid epilepsy. ' "When this occurs I 
personally believe we have two conditions— an hysterical personality 
having true epilepsy. It is well known that organic diseases fre- 
quently have a psychoneurotic coloring. 

The characteristic march of symptoms of sudden onset, always 
followed by unconsciousness in epilepsy, with usually some trauma 
to lips, tongue or body during the convulsions and with at times 
incontinence, usually labels the picture epileptic, not hysterical. 
In the hysteric, the convulsion is always psychogenetically deter- 
mined, an exciting emotional cause usually present, without com- 
plete loss of consciousness but rather a fugue state of dissociation 
with amnesia following. 

There were 11 cases (5 per cent) in our series of convulsive states 
of hysterical origin. In one unusual case during the tonic spasm 
hyperpnea developed to a degree that artificial tetany was produced 
from overalkalinization of the blood. 

Narcolepsy. Strictly speaking, narcolepsy is not a convulsive 
state but its manifestations are epileptiform and by some it has been 
considered a form of epilepsy. These patients suffer from spells of 
dropping off to sleep which tliey are unable to control, and they 
frequently fall asleep under most inopportune conditions. In 
addition they suffer from sudden weakness of body musculature 
simulating paralysis during emotional disturbances such as laughter, 
anger, or excitement. Under emotional stress they suddenly lose 
all motor power and the legs give way, the patient usually falling 
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to the ground. This condition is called ‘lachschlag^ by the 
Germans. Henneberg described it as cataleptic paralysis. 

Spiller^^ and others have described this syndrome following enceph- 
alitis. In one of our patients the syndrome followed encephalitis. 
While narcolepsy is a relatively rare condition more cases than 
usual have been seen the last few years by dl observers. 

The following are illustrative cases of this condition: 


Case III.-Mr. J. M., aged forty-four years, a short time before our 
examination noticed attacks of sudden loss of motor power with some 
cramping of the muscles when endeavoring to carry out sudden mwements 
while under emotional tension. This symptom had been noted particularly 
while hunting ducks, when ready to puU. the trigger his body suddemy 
weakened, paresis of the arms developed, and he dropped the gun. Laughter 
or anger caused the entire body to weaken and at times to fall, the power of 
speech was lost during the spells. Narcolepsy had not developed. 

A complete examination revealed no ewdence pf neurologic disease. 
This patient has noted a very definite improvement in the symptoms while 
taking continuous small doses of phenobarbital. Wlien he ceased taking 
the drug the symptoms promptly returned. 


Case IV.— Mr. R. R, R., aged thirty-one years, received on top of the 
head of a severe blow from a 40-pound weight. No unconsciousness fol- 
lowed and work was resumed the following day. Within two weeks after 
the accident typical spells of falling to sleep began. At the same time 
spells of muscular collapse from emotional stimulation began, for example, 
while correcting the children, attempting to chase a dog, while laugliing, 
or from fatigue he would fall to the ground. In addition, he had noted 
momentary semiconscious spells associated with twitching of the facial 
muscles, motor weakness and loss of power of speech. Excitement of 
attempted coitus produced semiconsciousness and muscular quivering with 
loss of power which prevented him from completing the sexual act. At 
times the patient had involuntary urination during the spells. The family 
physician described what seemed to be a generalized convulsion following 
one attack. 

Prolonged observation has failed to reveal any evidence of organic disease. 
Deep Roentgen ray therapy over the hypothalamic region was tried without 
improvement. 


Convulsions of Car^ovascular Origin, Riesman and Fitz Hughes 
consider that epilepsia tarda includes a group of convulsive states 
having their onset after forty years of age. Cases without etiologic 
factors other than a periodic insufficiency of the cerebral circula- 
tion, they divided in three groups: (1) arteriosclerotic; (2) hyper- 
tensive; (3) mixed hypertensive and arteriosclerotic. They report 
12 cases having^ the average age of onset thirty-six years. , Because 
ot underlying circulatory abnormality in all cases, they concluded 
that momentarily deranged cerebral circulation (cerebral anemia) 
was the exciting cause. Many died apoplectic deaths. They 

stSf rare and usually a terminal 


cardiovascular group of our series 
\i.2 per cent), 5 of which had onsets after 


I have listed 9 cases 
forty-five years and 
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showed definite arteriosclerosis, with or without hj^Dertension and 
myocardial degeneration or valvular defects. Two patients had 
associated mitral stenosis. One had an embolic apoplexy with 
residual Jacksonian convulsions, one sjmcopal attacks with cardiac 
insuflSciency signs; both of these had their onset in the thii-ties. 
One case of meningeal apoplexj'^ was followed by convulsions; one 
cortical vascular softening with right hemiplegia after head traiuna 
was disclosed at operation. 

Convulsions from Cerebrospinal Syphilis. Syphilis as a cause of 
con\mlsions has probably been overemphasized. Older textboolcs 
classify con^mlsions beginning in middle life as usually from neuro- 
syphilis. We do not find this to be true. 

Cerebrospinal sjT)hilis was found in 7 cases (3.5 per cent) of the 
entire group. Occasionally convulsions in children, the result of 
juvenile paresis, are overlooked and considered essential epilepsy. 
Two cases in this series were juvenile paretics. Two were adult 
paretics. Convulsions often give the first warning of approaching 
paresis. Three cases were meningovascular cerebral sj^rhilis. 
Any convulsive disorder beginning in adult life should be closely 
observed for organic brain disease, and sj'philis excluded by spinal- 
fluid studies. 

Convulsions in Infantile Cerebral Palsy from Birth Hemorrhage. 
Mental retardation, hemiplegia and convulsions, one or all usually 
follow cerebral hemorrhage at bii’th. Children suffering from this 
unfortunate accident rarely survive without some sequelte. 

There were 8 (4 per cent) of this series of convulsive states that 
definitely were caused by buth hemorrhage. Five cases had a his- 
tory of instrumental deliver^’’, 2 prolonged diflScult labors, 1 prema- 
toe delivery. In 5 cases with hemiplegic findings the convulsions 
were unilateral Jacksonian tjqje. 

Convulsions in Brain Tumor and Abscess. These convulsions may 
be either an early uritative sjmiptom, sometimes being present for 
years before other signs of tumor occur, or a late pressm-e manifesta- 
tion. Commlsions in brain tumor are at times of localizing value, 
since they are common in tumor of the anterior chamber and unusual 
in posterior fossa tumor; more frequent in temporal lobe neoplasms 
than in occipital; easily caused by tumors growing near the. motor 
area. Convulsions resulting from increased intracranial tension 
are of little localizing value. 

There were 12 instances (6 per cent) in our series of con^^llsions 
from proved brain tumor or abscess. Two were brain abscesses, 
both in the temporal lobe. Of the tumors 6 were in the frontal or 
frontotemporal areas, 1 pituitary, 1 temporal lobe, 2 unlocalized. 
In 4 cases the convulsions (focal spasms of diagnostic value), were 
among the first symptoms, in 1 case preceding by nine years other 
definite symptoms of tumor. In 5 cases the convulsions were 
generalized, all showed high manometric pressure readings upon 
lumbar puncture and later proved to be tumor. 
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Examples of this type are as follows : 


Case V.-Male, aged thirty-five _ years, began having ^^^ry severe 
attacks of generalized commlsions in series with no objective signs. Mental 
fteSon pmgtessed after each series. Spinal puncture sliowed a 
pressure of 40 inm. of mercury after a convulsion, the fluid was slightlj 
bloody. Decompression was done but death followed. ISecropsy revealed 
a large soft glioma of the right frontal lobe. 


Case VI.— Male, aged forty-five years, had generalized convulsions for 
several years without localizing signs. The spinal-fluid procure was 
20 mm. of mercury. Aphasia and right hemiparesis developed. Operation 
disclosed a cystic glioma in the left motor zone. Marked functional 
improvement for two years followed by intermittent pressure signs devel- 
oped, each time accompanied by comuilsions. 


Convulsions from Cerebral Inflammations. The occurrence of con- 
vulsions in acute meningitis is a common symptom, particularly in 
children, and in the more fulminating tj^ies is usually a grave sign. 
Residual convulsive states are frequent following a purulent meningi- 
tis in which external hydrocephalus or localized adhesive exudates 
remain, producing irritative lesions, lowering the nervous threshold 
of nervous irritability, and predisposing the individual to later 
epilepsy. In our series were 5 cases (2.5 per cent) of convulsions 
definitely traceable to encephalitic or meningitic processes. 

Convulsions Occurring in Obscure Toxic or Organic Cases. In this 
group an accurate organic diagnosis was not possible in 11 cases 
(5.5 per cent). Four of these were probably vascular in origin 
of which one had a history of sjqjhilis but negative serologic findings, 
and in all of which the onset was after forty years. Twm cases 
suggested strongly brain tumor but were not proved. Two cases 
were from obscure cerebrospinal infections, one probably serous 
arachnoiditis, had a temporary cerebrospinal block with increased 
spinal pressure. The condition gradually subsided. The other 
resembled epidemic encephalitis. One child, aged four years, had 
a premature closure of the fontanelles with increased spinal pressure. 
Another patient had evidence of toxic convulsions from an obscure 
systemic infection. One patient had severe serial convulsions 
associated with hjqierglycemia and mild nitrogen retention but 
without marked acidosis, apparently a toxic reaction the forerunner 
of diabetic coma. 


The Management of Convulsive States. The first step in intelligent 
treatment of a convulsive state is obviously the finding of any 
etiolopc factors and removing these. Only by exclusion of all 
organic and toxic causes are we justified in calling the seizures 
essential epilepsy. The necessity of an accurate diagnosis is the 
paramount issue. Convulsions beginning in middle life challenge 
us to very detailed examinations and should be considered organic 
until we can find no demonstrable cause. Those that are fouSd to 

TOI.. ITS, NO. 5.— NOVEMBER, 1929 24 



686 


BENNETT: CONVULSIVE STATES 


be organic (symptomatic epilepsy) indicate special therapy. Intra- 
cranial pressure conditions require neurosurgical therapy. Those 
cases resulting from neurosyphilis, arteriosclerosis, cardiac insujBoi- 
ciency, and so forth, require treatment directed toward the under- 
lying cause. 

There is a large group of organic cases that cannot be handled in 
any other way than by symptomatic sedative treatment. These 
should be managed the same as essential epilepsy. Many of these 
residual convulsive-form lesions of the cortex respond well to drug 
therap3^ 

It is through prevention only, including better prenatal care to 
prevent toxemia of pregnancy and better obstetrics during parturi- 
tion, that the incidence of birth hemorrhage convulsive states can be 
reduced. Spinal drainage until the fluid is clear should be done in 
these cases to prevent residual cortical defects. Acute cerebro- 
spinal inflammations, where remediable, offer a field in preventive 
epilepsy. Meningococci meningitis too frequently has epileptiform 
sequelae. Earlier and larger doses of serum given intracisternally 
quicldy sterilize the subarachnoid system before adhesive exudates 
produce subarachnoidal blockage, and residual convulsions. In the 
infantile spasm group, greater care of these potential epileptics 
as to nutrition, rickets, and so forth, and prevention of physical and 
mental excesses during the growing period, offer hope in preventing 
adult epilepsy. 

Hysteria. In the hysterical convulsive patient drugs should not 
be resorted to, but psychotherapeutic treatment in the form of 
reeducation tlirough psychoanalysis, hypnotic suggestion, or other 
ps3’'chotherapeutic measures are indicated. An attack should be 
made upon the underlying hysterical constitution that is over- 
reacting to some emotional conflict, showing itself as convulsions. 

Post-irauma. The post-traumatic convulsive case is sometimes 
a difficult therapeutic problem, particularly in cases of Jacksonian 
spasm. In general, I believe that operative interference is of no 
avail unless evidence of intracranial pressure is present. We see a 
fair number of patients of this type having had one or more decom- 
pressions without relief. Symptomatic sedative treatment the 
same as for essential epilepsy is indicated. Operative interference 
soon after the onset of convulsions might be more favorable but in 
the delayed case surgery offers but little hope. 

Narcolepsy. In this interesting syndrome because of inaccurate 
knowledge we are in etiologic darkness, Spiller in a personal 
commrmication stated he had found nothing to relieve the condition. 
In one of our cases the patient found definite relief while taking 
phenobarbital. 

Symptomatic Treatment in Essential EpUepsy. Drug therapy 
resolves itself largely into sedative treatment to lower the threshold 
of cortical irritabilitjA Practicalljr every hjimotic has had a trial 
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m epilepsy. Tlie drugs in present favor are the salts of bxomm, 
and phenobarbital which is probably the drug of choice with the 
maiority of authorities. Chloretone has a place m certain resistive 
and belladonna has a definite place, particularly when corn- 


cases 


bined with bromids for petit mal types. _ , 

Bromids. Each patient must be individualized. As Uark 
stated, our principle should be to treat the epileptic, not his seizures. 
In certain cases, bromids very effectually control the seizures, in 
other cases, the addition of belladonna or the administration of 
bromids and phenobarbital is necessary. The usual rule has been 
to give sufficient bromid up to about 60 gr. a day to control the 
seizures. We use a colorimetric method to determine the bromid 
content of blood serum as recommended by _Wuth.^® The dosage 
can be regulated to prevent bromid intoxication. 

Clarld^ states that in certain cases it is contraindicated to give a 
large enough dosage of sedative to control the attacks. A relative 
cure is frequently advisable because a clironic inhibition of attacks 
often causes a cumulative outcome and changes the character of the 
case from a benign to a malignant type. In any case the earlier 
vigorous treatment before the chronic state is established offers the 
best permanent outlook. Every patient must continue sedatives 
for years after the seizures cease before reducing the dosage. 

Diet. Practically every form of diet has been advocated in 
epilepsy. The most recent diet therapy is the ketogenic, increasing 
the fat content and reducing carbohydrates until acidosis ensues. 
Maintaining acidosis is supposed to inhibit the convulsions; it also 
regulates normal bowel action. Careful trial of this method in 
children has not yielded the permanent results hoped for aiid drug 
therapy has been a necessary adjunct. I do not wish to imply that 
we see no merit in this treatment, but we believe the earlier reports 
are overenthusiastic. I can see no reason for extreme restrictions 
in diet. It is advisable to restrict indigestible articles, spices and 
stiniulants. Excessive sweets and meats with children are to be 
avoided. Certain cases have seemed to be benefited by changing 
the intestinal flora by the use of acidophilus cultures and lactose. 

Phenoharhital. This drug controls many grand mal cases com- 
pletely. It is less effectual in the petit mal type. Eosage up to 
3 gr. a day is permissible, above this usually producing intoxicating 
symptoms. Many cases require only 1| gr. each night. 

Petit mal Types. Phenobarbital is often disappointing in this 
type. Many cases will respond when it is given with bromids 
As stated before a combination of bromids with belladonna will 
relieve resistive cases. 'WTiere these measures fail, chloretone 2 gr. 
twice daily given with the other measures is helpful. 

Stakis Epilepticus. Heroic measures are indicated in continuous 
serial convulsive seizures or a fatal result is likely to follow. Stren- 
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uous elimination is indicated, colonic flushing should, be given 
at once. i\.t times spinal drainage is helpful. Large doses of 
sedative are necessary Sodium phenobarbital intravenously is 
the most effective in doses up to 10 gr. for adults. Ether and 
chloroform anesthesia are of but temporary value and often danger- 
ous. Cardiac support, increased fluid intake to overcome dehydra- 
tion, and other symptomatic treatment may be indicated. Inhala- 
tion of amyl nitrite should be tried. 

Migraine and Epilepsy. Phenobarbital frequently relieves the 
migrainous state as well as the convulsions. The double problem 
is often resistive to therapy. We must treat the individual con- 
stitutional problem as presented, correcting any fundamental 
defects found. One patient was sj^ptomatically cured after 
removal of focal infection and the administration of endocrine 
therapy for definite hypopituitarism and thyroidism. The admin- 
istration of cannabis indica along with phenobarbital aids many 
migraine cases. Allergic investigation may reveal protein sensitiza- 
tion, thus giving a clue to dietetic treatment. 

Summary. In a clinical study of 200 convulsive states, 124 were 
essential epilepsies, and 76 other convulsive states with known 
etiology. Of the epileptics, a neuropathic heredity was present in 
40 per cent; in 20 per cent physical factors were noted that facilitated 
the seizures. In 15 per cent there was a history of infantile spasms. 
In 18 per cent were definite abnormal mental reactions. Migraine 
occurred in 10 per cent in the family history. 

Of the 200 cases 4.5 per cent followed head trauma. Jacksonian 
spasms occurred in 8 per cent; 12 of these cases were organic spasms 
and 4 were essential epilepsies. Decompressive operations have not 
improved the organic unilateral spasms in this series. The safest 
indications for neurosurgery are pressure signs. 

Five per cent of the entire series had hysterical commlsions. 
Four cases of narcolepsy with “lachschlag” or cataplexy were found 
in the series. Five per cent of the cases had convulsions beginning 
in the arteriosclerotic age with signs of cardiac insufficiencj^ suffi- 
cient to be considered etiologic. Cerebrospinal • sjqshilis was 
responsible for 3.5 per cent of the cases. Birth hemorrhage with 
associated cerebral palsy was present in 4 per cent, tumor and 
brain abscess in 6 per cent.. Attention is called to the convulsions 
that are an early symptom of brain tumor, at times present long 
before pressure signs and of diagnostic value. Eesidual convul- 
sions from cerebral inflammatorj^ conditions occurred in 2.5 per- 
cent of cases. There were 5 per cent of cases classified as toxic and 
mixed organic tjqres with obscure etiology. 

Various methods of treatment are discussed with emphasis upon 
the proper management of essential epilepsy and with attention to 
the possible ways of preventing convulsive states. 
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SPONTANEOUS INTRACRANIAL HEMORRHAGE FROM 
A VASCULAR TUMOR. 


By R. j. Reitzel, M.D,, F.A.C.P. 

ASSOCIATE PROEBSSOK OE CLINICAL MEDICINE, UNIVERSITY OF TEXAS MEDICAL SCHOOL, 


AND 

P. Brindley, M.D., ' 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TEXAS MEDICAL SCHOOL, 
GALVESTON, TEXAS. 

(From the Departments of Internal Medicine and Pathology, University of Texas 
Medical School, Galveston, Texas.) 


When a spontaneous cerebral hemorrhage occurs in a young 
adult without traumatic injury, hypertension or syphilis, a cerebral 
vascular tumor should be considered as a probable cause of the 
liemorrhage. 


^ Case Report. L. H., a young negro, aged twenty-six years was brniurht- 

9, 1925. His wife said lie had been in perfect health The mornino- of 
ta feth he went to his work at n filling Ltion. WMle 
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Examination showed a well-nourished, unconscious young negro. The 
temperature was 97.8° F., the respirations shallow and 24 jier minute. 
The pulses were full, equal, synchi-onous, and easily compressible, 68 per 
minute. The blood pressure was 124 systolic and 72 diastolic. There was 
a soft blowing systolic murmur localized at the mitral area. The chest and 
abdomen were normal. The pupils were contracted and reacted slightly 
to light. Nuchal rigidity was present. The reflexes of the upper extremi- 
ties were normal, those of the abdomen and lower extremities were absent. 
The signs of Hoffman, Babinski and Oppenheim could not be elicited. 
There was no ankle clonus. Kernig’s sign was positive. There was no 
response to any stimulus. A catheterized specimen of urine showed a trace 
of sugar and many red blood cells. The white count was 14,200, of which 
91 per cent were polymorphonuclear cells, 6 per cent were lymphocytes, 
2 per cent transitionals and 1 per cent mononuclears. A spinal puncture 
revealed an increased pressure and a uniformly bloody fluid. The Wasser- 
mann reaction was subsequently reported negative. 

By 3.30 p.ar. the pupils had become dilated, the temperature was 102° P., 
the pulse was 88 and the respirations 30 per minute. During the with- 
drawal of the specimen of spinal fluid the pulse became very rapid and 
breathing stopped. The needle was immediately withdrawn. Attempt 
to re’idve the patient failed. 

Autopsy Report. The bod}’- was that of a well-developed, well-nourished 
young negro with no evidence of external abnormality or injury. Scalp 
and skull were apparently normal. Some ex'travascular fluid blood was 
present in the piaarachnoid, chiefly about the base of the brain and over the 
cerebellum. 

The brain was sectioned by Virchow’s method. All four ventricles con- 
tained blood : In the third and lateral ventricles partly clotted, in the right 
less blood than in the left. In the anterior waU of the anterior cornu of the 
left lateral ventricle was a hemorrhagic tumor mass extending medially into 
the genu of the corpus callosum. Mediolaterally this mass measured 
25 mm. and anteroposteriorly 15 mm.; it extended into the brain substance 
12 mm., the deepest part to -within 5 mm. of the cortical gray matter of the 
left gyrus rectus (Fig. 1). The overlying cortical surface was apparently 
normal. Attached to the ventricular surface of the tumor area was a large 
bloodclot. Section showed the tumor somewhat spongy and trabeculated, 
•with blood filling the meshes of the tissue. The chorioid plexus showed 
nothing unusual. No definite evidence of compression of the brain into the 
foramen magnum was found. 

Microscopic examination of the tumor showed numerous intercom- 
municating blood channels (Fig. 2), varying from a 2-mm. diameter down 
to capillary size. Several of these vessels contained blood, and some were 
filled -Rdth it. AJl had rather thick, well-formed walls. A single layer of 
swollen endothehal cells lined the vessels and there were scattered fibers 
of smooth muscle in the walls, many of which, especially in their outer 
adventitial portion, showed thickening and hyaline degeneration. No 
eAddenee of calcareous infiltration was seen. Several blood spaces were 
found just beneath the epend3'ma and some were ruptured and the overlying 
ependjnna torn. 

The stroma between the vessels was made up of glial tissue showing 
hemorrhagic infiltration near the area of ruptured vessels and toward the 
periphery of the tumor infiltration -with edematous fluid, enough in some 
areas to form definite collections which pushed the glial tissue aside. We 
found nothing abnormal in the brain cortex. 

Small atheromatous areas were found in the aorta, and small scars in 
the apices of both lungs -with an associated locaUzed fibrous pleurisy. 
Microscopicall}’-, the myocardium showed segmentation and fragmentation. 
The other organs and tissues showed nothing unusual. 




Fig. 1. — Hemorrhage into brain from vascular tumor: A, tumor area; B, hemorrhage 
into third ventricle; C, hemorrhage into left lateral ventricle. 
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Discussion. The etiology of cerebral vascular tumors is unsettled. 
Trauma may be a factor (Tineas/ Sachs^). A congenital origin is 
a widely accepted explanation (Ewing/ MacCallum ). In support 
of this view is the fact that multiple lesions of a similar vascular 
nature have been found in the slan, brain and liver, etc. (Jaile 
Dandyfi). Several cases are on record showing angioma ot the 
brain associated with vascular nevi of the skin (Sachs/ Stromingei, 
Hebolds). Hemangioma of the retina (von Hippel’s disease) may 
be also found in conjunction with angiomatous cysts of the cerebel- 
lum (Lindau,® Cushing and Bailey^®). _ Cohh^] has reported a case 
of hemangioma of the spinal cord associated with nevi of the skin at 
the same segmental level. These observations have led some 
authors to believe that there is a developmental association between 
the central and the peripheral lesion. Lindau® has shown that these 
agioblastic tumors of the nervous system are to be found associated 
ith cysts of the kidneys, cystic pancreas, and tumors of the adrenal 

I T 


an: 

w 


glands. 

There are in general two main groups of these blood-vessel tumors. 
In the first group there are new and proliferating blood-vessels, 
while in the second group one finds dilatation and metamorphosis 
of preexisting vessels (Virchow,^® Adami^®). Some cases in the 
first group have been reported that have apparently come from 
remnants of angioblastic tissue, while other cases of this group have 
apparently come from preexisting more fully developed vessels 
(Ribbert,^^ Moise,^® Schley^®). In this first group, there are new 
growths made up essentially of blood and blood-vessel elements. 
These are spoken of as angiomas. 

In the second group, one finds both those cases wlfich have resulted 
from dilatation of preexisting more fully developed vessels, some- 
what after the histio-mechanical laws of Thoma,^^ and also those 
cases resulting from dilatation and metamorphosis of certain embry- 
ological vessels which had faded to rmdergo normal regression 
(Moisei®). The conditions of this second group are spoken of as 
either telangiectases or hamartomas (Albrechti®) . 

Angiomas grow. Both clinically and pathologically there may 
be evidence of their growth (Ewing®). One is able to find, at least 
in some portion of these tumors, vessel walls that are poorly devol- 
ved, and usually lined with two or more layers of endothelial cells, 
ifiese tumors may be represented by numerous blind vascular 
spaces which are entirely separated from the general circulation and 
m sudi cases the blood found in these spaces is formed through the 
hemobkstic activity of the cells lining the spaces (Ribbert,®^ Lus- 
chka, MacCurdy ). Other angiomas are connected up with the 
and^^tery through either a vein, an artery, or both vein 

Size, but there is little evidence of new vessel formation. These 
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vessels or vascular networks, are usually lined with a single layer 
of endothelium and maj’^ show thickening and degenerative changes 
in their walls. In our opinion, the case reported here is a telangi- 
ectasia. 

Hemorrhage from vascular abnormalities in the body has been 
mentioned in the literature, but has not been sufficiently empliasized 
in relation to cerebral vascular tumors. Epistaxis is frequently seen 
in hereditary hemorrhagic telangiectases of the nasal and buccal 
membranes (Osier Hanes, Steiner^®). Hemorrhage from hem- 
angiomas may be a cause of paraplegia (Sargent, and others). 
Wirgman^’’ has reported a case of a young man, aged twenty years, 
with a fatal intracranial hemorrhage from an angioma in the cere- 
bellar peduncle, who thirty minutes before death had been in a 
cheerful mood and apparently well. Miiller-® has described a case 
of a young man, aged seventeen years, who had been sick for five 
days with headache, became comatose and developed ocular palsy 
and cervical rigidity before death. The autopsy shoived that 
death was due to a hemorrhage from an angioma situated in the 
region of the caudate nucleus. Latham^^ has reported a case of a 
man, aged forty-four years, who had suffered from headache for 
tliree weeks and was suddenly seized with epileptic fits and became 
unconscious. Five days later he died, and necropsy revealed a 
hemorrhage from a cavernous hemangioma at the juncture of the 
right frontal lobe and precentral gyrus. Dandy® has reported a 
case in a man aged 30, who died suddenly while on the way to the 
operating room for relief of brain tumor sjTnptoms. Postmortem 
examination showed a large hemorrhage into the occipital and 
temporal lobes, coming from a small angioma in the region of the 
angular gyrus. 

Summary and Conclusion. A case of fatal intracranial hemorrhage 
from a cerebral vascular telangiectasia in a young man is reported, 
with autopsy findings, and brief review and discussion of the 
literature. A vascular tumor should be borne in mind as a possible 
source of intracranial hemorrhage, when such hemorrhage occurs 
in a previously healthy young adult. * 

Note. — Eor a more extensive consideration of the symptomatology, pathology 
and treatment the reader is referred to the -smtings of Sachs, Lindau, Dandy, Cushing 
and Bailey. 
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CEREBRAL HEMORRHAGE FROM VENOUS AND CAPILLARY 

STASIS.* 

A Report of Five Cases with Autopsy. 


By Stanley Cobb, M.D., 

PHOFESSOR OP NEUROPATHOLOGY, HARVARD MEDICAL SCHOOL, 

AND 

John P. Hubbard, A.B., 

BOSTON, MASS. ' 

(From the Department of Neuropathology, Harvard Medical School.) 


These 5 cases are reported together because all showed heme 
rhage into the brain substance from congested veins and capillari 

l^*^Read by title at the meeting of the Association of American Physicians, M 
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Etiologically the cases are not similar: of the 3 with thrombosis of 
the dural sinuses and pial veins 1 (Case I) followed pneumonia and 
phlebitis; another (Case II) resulted from purulent meningitis; tlie 
thii’d (Case III) had an unsuspected pericarditis. The other 2 are 
patients who were asphyxiated, one by illuminating gas (Case IV) 
and the other at bhth because of respiratory failure of the mother. 
In these 2 there is no question of infectious thrombosis of tlie veins 
or dural sinuses, but great stasis and congestion of the cranial veins 
is Imown to occur during asphyxia. This has been observed exper- 
imentally by Forbes and Wolff*'^ and is a common clinical observa- 
tion. From the clinical standpoint, the cases are similar in that all 
died after a prolonged period of unconsciousness, during which 4 of 
the patients had convulsions, while the fiftli (Case IV) had muscular 
twitchings. 

Interest in the vascular lesions of the brain has centered upon the 
arterial side of the circulation. Ever since the epoch-making work 
of Charcot and Bouchard the question of arterial cerebral hemor- 
rhage has been intelligently investigated. Hemorrhage from the 
veins and capillaries of tlie brain, however, has received compara- 
tively little attention. Judging from the small amount that has 
been written on this aspect of cerebral hemorrhage, such lesions 
might be considered either rare or of little importance. Lesions 
like those herein described are often designated as “hemorrhagic 
encephalitis.” The observations on these 5 cases indicate that 
encephalitis, if present, acts on the bloodvessels merely by tlirom- 
bosis. The hemorrhage apparently results from a mechanical 
obstruction to the venous circulation with its increased venous 
pressure plus anoxemia. 

Case Reports. Case I.— (N-27-73.) A Woman, Aged Foett-six 
Years With a Remarkable Family History of Phlebitis. After 
Bronchopneumonia an Extensive Phlebitis in the Legs, Abdomen 
AND Finally in the Veins of the Dura and Brain. Convulsions and 
Death in Coma. Autopsy: Tremendous Thrombosis of Iliac Veins 
UP TO Vena Cava and of Venous Sinuses of Dura. Congestion, 
Hemorrhage and Softening of Numerous Areas in the Brain. 

Clinical History: Family History. It is interesting to note in connection 
■with the phlebitis reported below, that during three generations of the 
family, there have been 7 cases of very extensive phlebitis, most of wliich 
have proved fatal. 

Past History. The patient was a woman, aged forty-six years, the mother 
of six children. Eighteen months previously, she fell from a horse and 
suffered a concussion of the brain. This was not followed by any apparent 
ill effects. 

Present Illness. Following a month of fatigue while tending a daughter 
with pneumonia, the patient developed a fever of 105° F. On jHasr 15, a 
physical examination showed cj'^anosis, pain over the upper right chest, 
definite rales at the apex and questionable consolidation of the right apex 
and base. The white blood count was 13,000; pulse, 100; blood pressure, 
110 systolic and 80 diastolic; blood culture, negative. On May 19, the 
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condition was mucli the same ; at tliis time a sputum culture showed Type IV 
•nneumococci A diagnosis of bronchopneumonia was made. On May 24 
the pneumonia had spread to the left lung. On June 1 the patient com- 
plained of pain in her right thigh and said that she was gomg to have 
phlebitis- two days later phlebitis was present. Two weeks later phlebitis 
developed also in the left leg. . On June 23^the_bronchopneumonia w^^^ 


mesent'with phlebitis in both legs. At this time convulsive movements 
set in; these started in the left side of the naouth and then spread to the 
left forearm, hand and fingers. These unilateral convulsions came at 
intervals of two or three hours, later they became more frequent, and after 
about eighteen hours there was one convulsion on the right side and one 
general coniqilsion. A blood culture at this time was negative. On June 
23, the patient lapsed into unconsciousness; this condition was maintained 

until her death on June 28. ^ i i r 

Summary of Autopsy Report.* Lungs. In the trachea, and broncm of 
both lungs there is found a large quantity of purulent material. Through 
the branches of the pulmonary arteries there is extensive thrombosis, some 
of the branches apparently being completely occluded. There are exten- 
sive adhesions of both lungs to chest wall and diaphragm. The cliief 
pathology of the lungs is in brief -. bronchopneumonia, with chronic bron- 
chitis, peribronchitis and bronchiectasis; alveolar emphysema; chronic 
fibrous pleuritis; pulmonary thrombosis. 

Spleen. Acute splenic tumor. 

Inver. Shows small, pale areas scattered tlirough the liver, presumably 
caused by obliteration of the sinusoids by greatly swollen liver cells filled 
Tvith glycogen vacuoles, such as are often found in individuals where death 
is due to cerebral traumatism. 

Heart, gall bladder, gastrointestinal tract, kidneys: all essentially normal. 

■ Dissection of the Veins of the Abdomen and Legs. Thrombophlebitis of 
both femoral veins, internal and external iliac veins and their tributaries. 
Thrombosis of the common iliac veins and inferior vena cava. Thrombosis 
of the ovarian veins and the veins of the vesical, vaginal and uterine plexuses. 
Middle Ears. Normal. 

Sphenoidal Sinuses. Both filled with a turbid, thick, mucoid material. . 
Pituitary Gland. Normal. 

Calvarium. _ Careful examination (in view of the history of concussion) 
showed no evidence whatever of any traumatic injury to the bone. 

_ Sinuses of the Dura. The posterior part of the superior longitudinal 
sinus is filled with a firm red clot which is continued through this toward and 
into the jugular foramina. From the midportion centrally in both lateral 
sinuses the clot is only partially occluding and is adherent to the external 
walls of the sinus. The cavernous sinuses on both sides are apparently free 
from clot. 

Brain. Examination of the Fresh Brain. There is marked flattening of 
the convolutions on both sides. There is very marked discoloration of the 
surface of the brain on the right side involving the anterior and posterior 
central gyri and the posterior portion of the superior parietal lobe.- On the 
left side, this discoloration involves the anterior and posterior central gyri 
only, but at this point the consistency of the brain is soft, almost fluctuant 
and an incision across the fissure of Rolando reveals a fairly large cavity, 
anterior to this sulcus, filled with a soft red brain substance and bloodclot. 
The central portions of both the precentral and postcentral gyri present 
opaque grayish areas thickly studded with minute hemorrhagic areaT 
On the right side, the same description applies both to motor gyri fnd to the 
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region posteriorly situated. No further incisions were made. The base of 
the brain appears to be normal. Cerebellum, pons, and medulla are 
apparently normal externally. Tlie arteries and veins at the base of the 
brain are normal in appearance. The brain was fixed in 10 per cent formalin 
and given to the Department of Neuropathology for further study. 

Examination of the Hardened Brain. On frontal section through the 
frontal lobes about 4.5 cm. from the frontal poles, there is an oval hemor- 
rhagic area, 1 by 0.5 cm. just lateral to the base of the left superior frontal 
sulcus, and 1 cm. from the surface. It involves chieflj'- the gray matter 
and shows many pin-point hemorrhages. There is a second darkened area 
in the left hemisphere at the same level; this is 1 bj' 1.5 cm. and lies in the 
white matter directly under the left superior frontal g 3 T’us, and about 
0.5 cm. from the midline. As alreadj'^ noted, when examining the fresh brain, 
the surface over these lesions shows dark, hardened, thrombosed vessels 
vdth perivascular extravasation of blood. The areas of softening, discolora- 
tion and petechial hemorrhage under the surface appear to be associated 
with the thrombosed vessels at the surface. 

A second section (Fig. 1) cut 0.5 cm. posteriorly to the first section, pass- 
ing through the anterior tip of the lateral ventricles and the genu of the 
corpus callosum, shows a continuation and enlargement of these two lesions. 
The more lateral area, now 2 by 1.5 cm. involves all of the graj’- matter at 
the base of the left superior frontal sulcus. Median to this lies the second 
area, 1.5 by 1 cm. and about 1 cm. from the midline. Although it lies 
0.5 cm. from the surface, it is connected with the thrombosed vessels at the 
surface by darkened extravasated blood extending down into a small sulcus. 
The right side at this level is quite clear except for a very few pin-point 
hemorrhages in the white matter. 

A third section cut more posteriorly passes through the anterior perforated 
substance, the temporal lobes and the anterior portion of the corpus striatum. 
On the left side between the superior and middle frontal convolutions, there, 
is a wedged-shaped area 1.5 cm. long and 0.5 cm. wide of opaque jeUylike, 
material which obliterates the fissure between the convolutions. In the 
left inferior frontal convolution, there is a grayish-green area 1 cm. below 
the surface and 1.5 by 1 cm. in size, the periphery of which is studded with 
minute pin-point hemorrhages of brownish color, and the center of which is 
necrotic and largely liquefied. This is later seen to be the anterior end of a 
large softening which extends backward and downward in the left hemi- 
sphere. The right side is normal e.xcept for a slight discoloration and a few 
pin-point hemorrhages in the superior frontal convolution. The superior 
sagittal sinus is filled with a dark-red clot. 

The fourth section is made through the postcentral gyrus, and passes 
through the midthalamus, tail of the caudate nucleus, and the cerebral 
peduncles. This shows the superior sagittal sinus filled with thrombus, the 
center of which is gray, becoming progressively browner as the peripher}’’ is 
approached. On the left side, there is a cavity communicating with the sub- 
dural space which gapes -widely and extends deeply into the white matter 
for 5 cm. This opening (incision) was made at the time of the autopsy. 
About 1 cm. medianward from the opening, there is another greenish area 
with many punctate hemorrhages, in size 1.5 by 0.5 cm. About 1.5 cm. 
medianward to this, -with its apex do-wnward, there is a' blunt triangle about 
2 cm. in -width involving the superior portion of the paracentral g 5 Ti; this 
has similar color changes and many pin-point hemorrhages. In the right 
postcentral g 3 Ttis about 3 cm. from the midline, there is an area of greenish- 
yellow tissue 2.5 by 2.5 cm. surrounded by many pin-point hemorrhages. 
These areas of discoloration and hemorrhage appear to be associated -with 
thrombosed vessels on the surface, as do the areas seen in sections already 
described. 
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A section (Fie. 2) passes through the parietal lobes, splenium of the 
cornufcaUosr cSbdlum and pons. The left side shows the cavit 3 ^ 
wider but not so deep. (In the accompanying figure, the cawty appears 
ereater than it really is due to the incision made at autopsy.) ^e walls of 
the cavity are covered with grajdsh-green neprotic material. The medial 
wall consists of a reddish-stained area extending from the external surf ace 
about 1.5 cm. deep and 1.5 cm. from the midhne. The lateral wall of the 
cavity extends from the aperture downward into the middle of the ^vh te 
matter underhung the inferior parietal convolution, and thence medially 
to witliin 2 cm. of the midline. The superior sagittal sinus is completeh’’ 
fiUed with thrombus which is grayish and very firm. The right heniisphere 
shows a triangular greenish-j'^ellow area in the white matter, this area 
extends upward toward the cortex where there appear innumeiable pin- 
point hemorrhages, the whole area being about 1 by 2.5 cm. 

The next section, through the middle of the precuneus and cerebellum, 
shows the superior sagittal sinus still thrombosed completely: the uHerior 
sagittal sinus is not only patent but empty. On the left is a round area 
2.6 cm. from the midline just subjacent to the gray matter, greenish in color 
and 1.5 by 1.5 cm. in size. On the right side, similarly placed is a larger 
softened and hemorrhagic area which extends to the surface. Just beneath 
it, but separate is another spot about the size of a pea. All three present the 
characteristic pin-point hemorrhages described above. 

A cut through the occipital lobes presents much the same picture, the 
lesions on both sides extending backward into the cuneate gyri. 

The cerebellum and brain stem present no apparent gross abnormality. 
Summary. The brain presents two large areas of softening (see Fig. 2a 
for diagrammatic location), of which that in the left hemisphere is the 
larger, beginning about 1,75 cm. below the cortex of the operculum of the 
inferior frontal convolution and extending backward toward the occiput 
to become, in the paracentral region, a cavity of approximately 20 cc. 
volume; this ruptured and opened on to the surface of the brain at autopsy. 
As the lesion proceeds baclcward the cavity reaches within 1.5 cm. of the 
body of the left lateral ventricle. The posterior aspect of the cavity ends 
just posterior to the ramus lateralis of the sulcus cinguli, whence the soften- 
ing continues as a narrow area beneath the superior parietal lobe to the 
middle of the precuneus. On the right side, a rouglily spindle-shaped 
softening begins 5 cm. from the frontal pole in the superior frontal con- 
volution and proceeds backward; its largest portion is in the paracentral 
region; posteriori}’- it tampers off to end in the precuneus. Several small 
hemorrhagic areas are directly contiguous with the two main lesions. 

Microscopic Examination of the Brain. Sections for microscopic study 
were taken froni the superior sagittal sinus, and from two different parts 
of the left superior frontal g 3 Tus. These were stained ; a, -wdth hematoxylin 
and eosm; b, with Spielmeyer’s myelin sheath stain. 

The section through the superior sagittal sinus shows a thrombosed vessel, 
here IS nothmg particularly unusual, the thrombosis being the usual picture 
in which organization has taken place around the periphery and is working 
in toward the center, the center being somewhat canalized. The tissue 
around the vessel is filled with blood clot which is speckled with dark pig- 
m^t much of which has been ingested by phagocytic cells. 

The sections througii the cortex show many pial vessels thrombosed, some 
showmg organized thrombi. Where these sections have cut across a sulcus 

TW 6^te»ding into the depths of the sulcus, 

ihese, too, are surrounded ivith dark pigment, much of which has been 
uigested by phagocytic cells. The brain substance itself shows many areS 

lA th? ma? mattpr-''?^ nu is present most abundantly 

in the gray matter, in other places the white matter is chiefly involved; 
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some of the hemorrhagic areas extend into both wliite and gray matter. 
These areas are of various sizes; they are congested and edematous and are 
made up of clusters of small capillary extravasations. These are mostly 
circular and many have the appearance of a ring_ around a central cluster of 
large mononuclear cells, manj^ of which have ingested red blood cells or 
■pigment. Occasionally a bloodvessel may be seen within one of these areas 
of hemorrhage, but generally the hemorrhage is so dense that all underlying 
structure is obscured, Manj'- of the vessels which are seen in the substance 
of the brain are thrombosed, this is true not only of the larger vessels, but 
also of the smaller branches. 

Fig. 3 shows various points of interest that seem to explain the mechanism 
of the petechial hemorrhages. Beyond the limits of the photograph (to the 
left and upward) there is a tlrrombosed vessel, completely occluded and 
partially organized on the surface in the pia. This can be followed as it 
runs along the sulcus deeply into the brain substance where it shows across 
the upper part of Fig. 3. The sulcus is filled with a clot. In the graj'- matter 
near the sulcus (S) there is a little hemorrhage, but considerable edema. At 
a deeper level there is abundant hemorrhage which involves cliiefly the 
gray matter bordering the sulcus, but wdiich extends slightly into the white 
matter. Many of the hemorrhages in the proximity of the sulcus appear 
as streaks, this is because there has been much diapedesis from these small 
vessels; their walls appear to be much damaged and many of the vessels 
are traceable only as streaks of free red blood cells. Further out from the 
sulcus, the areas of hemorrhage are more circular and considerably larger. 
The hemorrhage is limited mostly to the lower side of the sulcus, above there 
is merely congestion of the capillaries and larger vessels, such as is seen in 
the area where gray matter merges into white (x). This is between the 
mass of linear and confluent extravasations in the gray matter and the more 
spherical hemorrhages in the white matter (B^). 

In a final note on the autopsy Professor Wolbaeh saj’s: “In spite of 
the failure to obtain growth from the cultures and to demonstrate evidence 
in the liistologic study, the extensive thrombosis of veins and cerebral 
sinuses must have been initiated bj'’ an infectious process localized in the 
vein in probably more than one situation. I have seen similar conditions 
in typhoid fever and in typhus. 

“The lungs give positive evidence of a long continued broncliitis, persisting 
from a bronchopneumonia which, because of the peribronchial and inter- 
stitial pneumonitis, was probablj’’ streptococcal, possibty influenzal (Bacillus 
influenzffi) in origin. The lungs would seem to have been the most probable 
source of blood-stream invasion leading to the thrombosis inasmuch as 
thrombosis of pulmonary veins (not found in the present case) is not 
infrequent in the present type of lung infection, 

“There is no histologic evidence of peculiaritj'’ of the veins in this case; on 
the other hand, there is abundant evidence of normal sequences talang 
place in the processes of repair, in organization, canalization and establish- 
ment of collateral routes as seen in the tissues surrounding the veins selected 
for study. 

“The cause of death was cerebral softening due to the extensive bloclang 
of venous routes from the brain,” 

Case II.— (N-21-239.) Giro, Aged Twm and a Quarter Years, 
WITH Otitis and Meningitis eor Three Weeks, ComuiLsiONS Three 
Days, Coma and Death. Autopsy: Thrombosis op Pial Veins and 
Congestion, Hemorrhage, Softening and Abscess in Underlying 
Brain Tissue. 

Clinical History. A girl, aged two and a quarter years, was admitted 
to the Children’s Hospital on December 6, 1921. The illness was of three 
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/Inrflt^on besinninK with a stiff neck and poor appetite. About a 
wSk latefSe S beel vomiting and a 

She became increasingly ill, later developing a slight cough. 5 

before death she began to have irregular jerking and twitching of the mouth, 

‘‘"phTOtol'Skmination at tins time showed a prostrated and siok-looking 
childf who noticed nothing that was going on. There was a thick mucoid 
purulent discharge from the right ear. Moist rales were heard throughout 
tiie chest. The neck was held stiffly and movement caused pain._ l ieie 
were frequent spasms which involved the right side of the face, but in which 
the motor division of the fifth nerve did not take part. There were general 
spasms of the body which were marked by an extensor rigidity of the left 
arm and leg, and a flexor rigidity of the right arm and leg. The corneal 
reflex on the right was absent. The eye grounds were normal. The blood 
Wassermann was positive; red blood cells, 2,900,000; white blood cells, 
12 700; hemoglobin, 50 per cent. Lumbar puncture showed a clear fluid 
under slightly increased pressure with 30 wliite cells per c.mm. and 18 red 
cells. Just before death the spinal fluid became opalescent, the pressure 
increased, the wfflte cell count was then 320 per c.mm. 

Axdopsy Findings. The pleural cavities, pericardial cavity, heart, 
spleen, gastrointestinal tract, pancreas, kidneys, adrenal, aorta and genitalia 
were all essentially normal. The lungs showed bronchitis, peribronchitis, 
areas of bronchopneumonia and a pulmonary infarct in the left lower lobe. 
The liver showed a small amount of central necrosis and fatty infiltration. 

Gross examination of the brain showed thrombosis of the sinuses and 
cortical veins. The superior longitudinal sinus is engorged, bulging, and 
very firm to the touch. On opening it, it is seen to be completely throm- 
bosed. Both lateral sinuses are prominent, and, with the inferior petrosal 
sinus, are found to contain thrombi. The jugular veins are not thrombosed. 
Many pial veins are tlirombosed, they are bulging, reddish black in color and 
firm in consistency (Fig. 4). 

Extending over the superior aspect of the parietal lobes, there is a purulent 
exudate. This is thickest along the course of the veins, but is found also 
lying in the sulci and to a less extent spread over the cortex. The exudate 
is limited in area to the superior aspect of the parietal lobes, and the frontal 
and occipital poles. The base of the brain is free from exudate. 

There are numerous small punctate reddish-black hemorrhagic areas on 
the surface of the cortex in the posterior half of both frontal lobes superiorly, 
and practically over the whole of the superior surface of both parietal lobes! 
The left lateral hemisphere is larger than the right and gives a definite fluc- 
tuating sensation to palpation. The cranial nerves, cerebral arteries, and 
entire base of the brain are normal except for the presence of a pressure 
cone on the under surface of the cerebellum. 

On making frontal sections through the brain, hardened in formalin, from 
before baclcward the following points are noticed. In. the anterior portion 
of the frontal lobes there is blood in the sulci and numerous fine dark-red 
punctate hemorrhages throughout the gray and white matter; one ecchy- 
motic patch about 2 cm. m diameter is confined almost entirely to the gray 
matter of the mddle frontal gyrus. _ On sectioning through the right middle 
irontal gyrus there is found a cavitation containing blood and pus. This 
measures vertically 2 cm. and from 4 to 8 cm. transversely (Fig. 5)’ It is 
surrounded by punctate hemorrhages of varying size and the white 'matter 
^ dirty yellow color; on the left side the sulci are engorged 
uuth blood the gray matter adjacent to them is of a reddish color, bordered 
by puimtate hemorrh^es in the wMte and gray matter. The next section 
through the fissure of Rolando, reveals a practically normal condition in the 
right frontal lobe, while on the left there are extLsive puSate an?£ 
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fairly large hemorrhages in both white and gray matter. Extending 
obliquely into the insula from the midpoftion of the corona radiata there is 
an irregularly shaped necrotic, ragged abscess measurmg 2.5 b}’' 1.5 by 1 cm. 
in the central portion of the left parietal lobe. Directly opposite to the 
posterior horn of this ca\dt 3 '’, there is an extensive brownish discoloration of 
the globus pallidus, claustrum, external capsule, caudate nucleus, and superior 
fibers of the internal capsule. A section directly through the splenium of 
the corpus callosum and cutting the cerebellum shows discrete and confluent 
punctate hemorrhages in the gray and white matter of the parietal lobes for 
a distance of about 5 cm. lateral to the longitudinal fissure, somewhat more 
extensive on the left side. Finally, a section through the occipital lobe 
shows the same condition to a very slight degree, and also a small amount of 
blood in some of the sulci. 

The brain stem and cerebellum are essentially normal. 

Microscopic Examination of the Brain. Sections through the cortex show 
three main lesions: (1) tlirombosis of the cortical vessels (Fig. 6); not only 
are the surface vessels thrombosed, but also thrombi may be found in the 
smaller branches which extend down into the brain substance. The large 
surface thromboses are definitely organized ; some of the smaller, deep thrombi 
are likewise organized. The veins that are not occluded are greatly con- 
gested and manj’’ show extravasation of red cells. 

2. There is a purulent exudate over the surface; this infiltrates the pia 
arachnoid; it consists mostly of poljrmorphonuclear leukocjdes, but there 
are also some mononuclears present. Leukocytes may also be foimd in 
abundance in the bloodvessels. 

3. There are circumscribed areas of hemorrhage of variable size tliroughout 
the white and the gray matter. Scattered tlrrough these are scavenger cells 
and numerous pol 5 Tnorphonuclear leukocytes most of which are in a poor 
state of preseiv-ation. In these areas, there is marked congestion and 
edema. The normal nerve cells have completely disappeared; the glia 
cells are separated by vacuolated, lacelike, edematous spaces (Fig. 7). The 
more solid areas which stand out as islands in the softer edematous tissue 
show a striking congestion and capillary injection. All the capillaries in 
such areas are engorged with red blood cells and hence stand out con- 
spicuously from the surrounding tissue. Occasionally one of these is found 
to terminate in a cluster of red blood cells which were apparently showered 
into the surrounding tissue by the ruptured capillary. 

Case III.— (N-2S-25.) Ginn Aged Fourteen Months with Sudden 
Onset of Vomiting and Two Days Later Unilateral Convulsions. 
Death on Fourth Day, Autopsy: Pericarditis, Arachnoid Hemor- 
rhage, Thrombosis of Superior Sagittal Sinus, Congestion, Edema 
AND He;uorrhagb of Small Areas of Underlying Brain. 

Clinical History. A child, aged fourteen months, was seen at home in 
status epilepticus. The past liistory was unimportant except for a short 
attack of fever four and a half months pre\dously with vomiting. 

The present iUness began with a recurrence of the vomiting; mUk and lime 
water were given, but the vomiting continued. The temperature at this 
time was 99.4° F. Two days later, physical examination showed a well- 
developed child with no abnormal ply^sical signs. The neck was not stiff. 
On the fourth day, after the vomiting had somewhat abated, comnilsions 
began. These involved the right side, including face, arm and leg. _At 
this time the child became unconscious. Examination of the right retina 
showed three hemorrhages. The rectal temperature was now 102° F. 
The child was taken to the hospital about twelve hours before she died. 
Lumbar puncture was performed. Thirty cubic centimeters 50 per cent 




Fig. 1. — Section through anterior tip of lateral ventricles and genu of corpus 
callosum shovnng in the left hemisphere two areas of multiple minute hemorrhage 
with discoloration and softening at their centers. The upper lesion is seen to connect 
with the surface of the brain by a sulcus which contains a thrombosed vein. 



Fig. 2.— Frontal section through splenium of corpus callosum, cerebellum and pons. 
The large area of softening and hemorrhage (left) is exaggerated by a cut (C) made at 
autopsy to promote hardening. The sinus (S) is seen to be filled with thrombus. 
At “V” are indicated three small thrombosed veins in the pia; a typical area of 
petechial hemorrhage with slight softening underlies these. 



showing location of main lesions in black. These lie deep in 

wor^ ^ the sections from which fig^es 

were made are indicated on the chart at “1” and “2.” ngures 







Fig. 3. — Low-power photomicrograph of area of multiple petechial hemorrhage near 
a thrombosed vein in a deep sulcus. For description see text. 


Fig. 4 


Fig. 5 


Fig. 4. — (Case II.) Surface of the frontal lobes showing meningitis and promi- 
nent thrombosed veins. 

Fig. 5. — (Case II.) Frontal section through frontal lobes. In the white matter 
of the right hemisphere is an abscess ca\dty surrounded by punctate hemorrhages. In 
the left hemisphere is a hemorrhagic and softened area subjacent to thrombosed veins 
on the surface. One of these (V) is surrounded by frank hemorrhage, another (T) 
is seen distended with clot on the surface and filled with organized clot on section. 






F:g. 6.~(Case II.) (Low-power, photomicrograph.) Two large pial veins are 
Been filled with thrombus and surrounded by exudate. Along the sulcus beneath are 
many smaller veins greatly congested, some show the extravasation which makes the 
petechial hemorrhages. 



Fig. (.—{Case 11.) (High-power photomicrograph.) In the upper right-hand 
corner is a hemorrhage; the tissue about this is softened and edematous. In the 
lower left IS seen a distended capillary the left end of which has ruptured and caused 
a minute hemorrhage. 










Fig. 9.— (Case IV.) The horizontal section of the right hemisphere (R) shows an 
area of softening with discoloration and hemorrhage in the globus pallidus of the 
lenticular nucleus. In the cortex of the occipital lobe is an extensive hemorrhagic 
area, the periphery of this is made up of discrete minute hemorrhages, which in the 
center are confluent and softened. A vertical frontal section of the left hemisphere 
(L) shows one of the many small hemorrhagic areas in the cortex; there is also a small 
lesion in the globus pallidus similar to that in the right hemisphere. 
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Fig. 10. (Case IV.) (Low-power photomicrograph.) Small group of netechia] 

utlet. The lesira is most marked in the gray matter but extends into the less 
\asculaT white. There is little blood in the arachnoid space. 






Fig. 11. — (Case IV.) (High-power pliotomicrograph.) This is an enlargement of 
a small area from Fig. 10. There is great congestion of the bloodvessels with occa- 
sional rupture and hemorrhage. The lower left-hand part is white matter, the upper 
and right-hand two-thirds is gray; the greater vascular supply and more numerous 
hemorrhages in the gray matter are ob\dous. 



Fig. 12. — (Case Y.) (Low-power photomicrograph.) Congestion of the choroid 
plexus with some extravasation of red cells into the interstitial spaces. (Morgan 
stain.) 

















Fig. 13. — (Case V.) (High-power photomicrograph.) Section through the 
medulla showing great congestion of veins and capillaries ivith slight infiltration of 
the red cells out into the surrounding tissue. (Morgan stain.) 
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ducose were injected intravenously. The temperature rose to 108 F. 

As the child was didng a ventricular puncture was performed. , . . t 

Simmary of Axitopsy Report. The only significant lesion found in t e 
general viscera was an organized pericarditis, for winch there was no 
S cause. The lungs showed a slight congestion; the hver slight congestion 
and some fatty infiltration; the cortex of the adrenal was unusually narrow. • 
The important changes were found in the bram. ^ 

Brain: Gross Findings. The dura was normal except for a single needle 
puncture on the right side of the fontanel. There was no free blood m the 
subdural space. The pia-arachnoid space on the left was distended with 
a recent, diffuse extravasation of blood. The superior sagittal sinus, straight 
sinus, and portions of the lateral sinuses were distended with clotted, blood 
which was deep maroon in color, firm, friable, suggesting antemortem 
thrombosis. The large superficial cerebral veins were distended like firm 
cords over the cerebral hemispheres on both sides. The capillaries were 
but little injected. The brain was normal in size and contour, and felt 
homogeneously soft. The convolutions on the right side were slightly 
flattened and the sulci slightly obliterated.^ The convolutions on the left 
were completely obscured by the blood in the arachnoid space. The 
vessels at the base were normal. 

After twenty-four-hours’ fixation in formalin, it was noted that the brain 
had a distinctly different appearance to that of the fresh state described 
above. The convolutions on the left were now apparent as very much 
enlarged and flattened gyri with obliterated sulci. The whole of the left 
hemisphere was now soft and semifluctuant as compared with the right 
which was of normal consistency. 

On making frontal sections of the hardened brain, the extent and charac- 
ter of the hemorrhage is seen to better advantage. As noted at autopsy, it 
is limited to the left side. The sections show further that it is limited to the 
frontal and parietal lobes. The surface of the left temporal lobe is some- 
■ what discolored, but shows no true hemorrhage. The hemorrhage consists 
of a very dark, hardened clot, which lies in the arachnoid, raising this 
membrane up from, its normal position on the surface of the cortex. The 
clot extends into the sulci, widening them and compressing the cortex. The 
gray matter in these regions is discolored, giving a dark reddish-gray 
appearance through which may be seen small pin-point hemorrhages. The 
clot has distended the lateral fissure (of Sylvius) with extensive hemorrhage 
around the insula; it distends all the sulci of the parietal lobe; it extends into 
the longitudinal fissure and thence into the sulcus cinguli. 

In a more anterior section, which cuts through the genu of the corpus 
callosum, and through the anterior portion of the basal ganglia the extent 
and character of the hemorrhage is much the same: limited to the frontal 
lobe, extending into the sulci, and compressing the discolored gray matter; 
In addition, this section shows a large clot widely distending the central 
sulcus and encroaching extensively into the cortex of the inferior portion of 
the precentral gyrus. Here the gray matter not only shows the discolora- 
sSteiSS'^^'^ elsewhere, but is damaged by petechial hemorrhages and 

r, is another distinct lesion running through the more anterior 

portion of the corpus callosum on the left. This dark oval area is due to 
the ventricular puncture performed at the time of death. 

Brain: _ Microscopic Examination. A section cut from the suuerior 

TlSre is pSd Smbosis.''^TS^T^^^^^^ t£ombfJf^l\inu^s t£e 

MictoB.op .0 sections were made froEr S the 
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conspicuous feature of these sections are, first, of course, the subarachnoid 
hemorrhage, and second, a great congestion of all the bloodvessels in the 
cortex beneath (Fig. 8). The bloodclot at the surface shows no unusual 
features. It is very dense, extends into the sulci wherever possible, and all 
through it are numerous phagocytic cells which have taken up hemosiderin. 

AH the vessels of the gray matter, the larger branches and the small capil- 
laries, are distended with blood, maldng the vessels stand out very promin- 
ently. Occasionally a vessel may be found which has begun to thrombose. 
There are diffuse perivascular hemorrhages; around the larger vessels they 
may be quite large, and around the capillaries they may be minute, con- 
sisting of a cluster of blood cells which appear to have escaped from a rup- 
tured capillary. As in the large surface hemorrhage, there may be found in 
these smaller hemorrhages numerous phagocytic cells containing ingested 
pigment. 

There is also edema in the graj'’ matter. 

The lesion in the corpus callosum, which was noticed in the gross sections, 
shows an area in which the myelinated fibers of the corpus callosum have 
undergone degeneration. The area has rather a homogeneous pinkish 
aspect. Throughout it are numerous scavenger cells which have phagocyted 
particles of the degenerated m3'’elin. It is rather striking that there should 
be phagocytic reaction in Anew of the fact that the injury was made at the 
time of death. 

Case IV.— (N-2S-18.) Woman, Aged Eighty-six Years, Asphyxi- 
ated vuTH Illuminating Gas, Arteriosclerosis and Paralysis op Arm, 
Unconscious, Lived Three Days. Autopsy: Calcification of Arter- 
ies, Marked Acute Hyperemia op all Organs, Nuaierous Hemor- 
rhages ON PiAL Surface op Brain as well as in the Gray and White 
Matter of the Cortex, Small Area of Softening and Hemorrhage 
IN Each Globus Pallidus. Cortical Hemorrhages Made up of 
Nuaierous Small Punctate Extravasations Coalescing. Chronic 
Degenerative Changes in Basal Ganglia, 

Clinical History. The patient, white woman, aged eighty-six years, was 
found in a room filled with illuminating gas. On entrance to the Boston Cit}'' 
Hospital, there was a strong odor of gas on her breath; the respiration was deep 
and labored, all accessory muscles being brought into use. The rate was rapid. 
There was a fiaccid paralysis of the right face and a spastic paralysis of both 
arms, more marked in the left than the right. Myoclonic twitching of the 
arms and legs occurred frequently. All the reflexes were hyperactive. The 
lungs were emphi'^sematous with many rales. Heart not enlarged to per- 
cussion. Rate, 120; blood pressure, 111 systolic and 75 diastoUc. There 
was slight pitting edema of the legs. Diagnosis was made of gas inhalation, 
senilit}’', arteriosclerosis, myocardial insufficiencj’’, and cerebral vascular 
accident with paralysis. The patient was given oxygen inhalation for 
tw'enty minutes with no effect on the breathing. Caffeine, adrenalin, and 
intravenous digalen strengthened and slowed the pulse, and caused less 
labored breathing. The patient did not -regain consciousness from the 
time she was found until her death three days later. 

Summary of Autopsy Findings hy Professor Leary: Heart. The mitral 
orifice is slightly calcified. Slight hyperplasia of the left ventricle. The 
right heart is considerably dilated. The coronaries show calcification. 

Lungs. Acute passive hyperemia. 

Liver. Acute passive hj^eremia. 

Gall Bladder. Cholelithiasis. 

Genitalia. General senility with periovaritis, perisalpingitis and bilateral 
hydrosalpinx. 
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Kidneys Chronic progressive vascular nephritis. There a universal 
ac“p1£be hyperemia® and eoneiderable artenoscleros,s although this 
not greater than might be expected in an individual of this a^e. 

|) at Examined in the Department of Neuropathology, after harden- 
ing in 10 per cent formalin. The memnges are quite normal; they strip off 
freely from all parts of the brain except over areas of hemorrhage in the 
cortex. The size of the brain appears to be normal. The convolutions 
are not flattened. All of the vessels appear more prominent and dilated 
than usual, and are quite pink in color. The middle cerebral arteries show 
regions of opacity with beginning calcification. , 

The conspicuous feature is the presence of several areas of hemorrhagic 
softening (Fig. 9) which on palpation in the fresh state showed some fluctua- 
tion. These areas do not project above the surface of the cortex; there is no 
arachnoid hemorrhage, the hemorrhage is limited entirely to the substance 
of the cortex itself. One of these areas lies 3.5_cin. from the anterior pole 
of the right hemisphere and 2.5 cm. from the midline; this is oval in shape, 
3,5 cm. in width, and 5 cm. in length. _ There is a similar area over the 
occipital pole of the right hemisphere; this is 5.5 cm. in width. 

On sectioning the right hemisphere, the necrotic area in the frontal 
region is found to extend to a depth of 1.5 cm. It is pyramidal in shape, 
with the base at the surface. The large necrotic area at the occipital pole 
extends into the white matter to a depth of 2.5 cm. frorn the surface of the 
cortex. Throughout the cut surfaces, minute areas of perivascular hemor- 
rhage and necrosis can be seen. The largest of these, about 1 cm. long is 
situated in the basal gangfla and has largely destroyed the globus pallidus. 

In the left hemisphere, similar areas of softening are found. Oyer the ’ 
anterior pole there are small rather diffuse areas. , A somewhat larger area 
involves a small region both in the postcentral and precentral gyri. The 
largest area is in the occipital lobe and is about 3 by 4.6 cm. The sulci in 
this hemisphere appear wider than those in the right hemisphere, especially 
in the anterior pole. 

On sectioning the left hemisphere, minute areas of perivascular hemor- 
rhage appear as they did in the right hemisphere. A large area extends 
through the gray matter of the cortex from the region of the precentral 
gyrus to the large necrotic area in the occipital lobe. Again there is an 
area of necrosis in the globus pallidus (Fig. 9), 

Except for minute areas of perivascular hemorrhage and injection of the 
vessels, the midbrain, cerebellum and hind brain show no gross lesions. 

Microscopic Examination of the Brain, Turning to a study of the 
microscopic preparations of the brain lesions, a very interesting picture is 
found in a section through the comparatively slight hemorrhage, mentioned 
above, found in the globus pallidus. Here there is apparently a two-fold 
lesion; an old chronic vascular disease which undoubtedly antedates the 
carbon monoxide poisoning; and the more direct results of the hemorrhage 
and the reaction to it. There is marked thickening and hardening of the 
vessels. They stand out as darMy-staining rings, which on closer inspection 
are seen to be composed of hy alme droplets in the walls of the vessels. This 
condition of the vessels is limited to the globus pallidus, which is also the 
limit of the area of hemorrhage m this region. In the globus pallidus there 
are no normal nerve cells; the glia ceUs are abundant, bit man? of these too 
have undergone partial necrosis The hemorrhagic process in this aria 
is less clear than m sections of the cortex to be described below but here 
capillaries congested and distended with blood S’ 

occasionally one may be found that has just ruptured There iq a nfn’ 
nounced reaction to this hemorrhage- especiallv nromiPeni 
cells,. some of ® liohttS 


red sells, Also there are Vb7fo„;r™™r„„s“SS^^^ 


in the 
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pallidum and many corpora amylacea beneath the pia. Cloudy bluish 
areas of degeneration are seen which may be regarded as “mucoid degenera- 
tion”® an early stage of these same “mulberry b^odies” or corpora amylacea. 

A section made from one of the hemorrhages in the cortex of the occipital 
lobe is illustrated in the accompanjdng photograph (Fig. 10). Here the 
vascular disease of the vessels (which was seen to be a striking feature of 
the condition in the globus pallidus) is not present. The area of hemorrhage 
is sharply marked off. It is definitely p 3 Tamidal in shape and involves 
mostly the gray matter. The normal nerve cells have completely disap- 
peared, while glia cells are abundant. The most prominent feature is the 
marked congestion (Fig. 11). All the capillaries are packed with red cells. 
Quite frequently small capillaries, or sometimes somewhat larger vessels, 
may be seen to have ruptured. Some may be found where the rupture is 
very small and only a few blood cells have escaped, while others are seen 
around which there is a greater collection of red cells. The reaction to the 
hemorrhage is less marked than in the globus pallidus. There are scavenger 
cells, some with phagocyted particles and pigment as before, but they are 
not numerous. The whole picture is that of acute congestion with diapede- 
sis of red cells, small extravasations, and small hemorrhages from capillaries 
and veins. 


Case V.— (N-29-1.) Infant One Day Old. Prolonged Asphyxia, 
Convulsions and Death. Autopsy: Yellow Spinal Fluid, Extreaie 
Congestion of all of the Vessels of the Brain, Scattered Petechial 
Hemorrhages Throughout and in Choroid Plexus and Arachnoid 
Space. Also Hemorrhage in Myocardium, Lungs, Liver, ICidneys, 
Adrenals /Wd Pleuile. 

Clinical History.^ The patient, a male baby, one day old, was delivered 
by Cesarean section, spinal anesthesia having been used. During the 
course of the delivery the mother stopped breathing; artificial respiration 
was administered for two hours. At the end of this time the baby was 
delivered; he was blue and cyanotic with marked difficulty in breathing, and 
he had several convulsions. The following day he was brought to the 
Children’s Hospital. Physical examination showed irregular and shallow 
respirations with periods of apnea. Coarse, crepitant r&les were heard at 
the bases of both lungs. The skin was of a dusky color, indicating poor 
circulation. The baby was in the hospital for two hours before death. 
During this time there was one convulsion. Caffeine in small doses was 
given for the respiratory difficulty. 

A lumbar puncture, performed postmortem, showed a yellow fluid with 
many red blood cells and few white blood cells. 

Summary of Autopsy. Cavities of the Body. The peritoneal cavity shows 
no hemorrhages of the peritoneal surfaces. ” The visceral pleura and the 
visceral pericardium both show numerous hemorrhages, mostly along the 
course of the bloodvessels. 

Heart. Gross examination shows numerous petechial hemorrhages into 
the myocardium and papillary muscles. Microscopic examination shows 
greatly congested bloodvessels and capillaries, especially marked in small 
areas of hemorrhage in the epicardium. Quite an extensive hemorrhage is 
found in the pericardium most marked about the larger branches of the 
coronary vessels. 

Lxmgs. There is atelectasis. Congestion, with multiple hemorrhages 
extend well into the deep portions of the lung tissue. There is no gross 
picture of pneumonia, but the microscopic sections show acute broncho- 
pneumonia. 

Spleen. The only abnormality found is an extreme congestion. 
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Gaslrointeslinal Tract. There is no definite hemorrhage but considerable 

ponsestiou in the mucosa and submucosa. ^ t i 

Uver. There is considerable hemorrhage mto the liver substance. 
Microscopically there is seen some hematopoiesis; extreme congestion and 
a marked periportal infiltration of inflammatory cslls. 

Kidney. The pyramids are extremely congested. On inicroscopic exam- 
ination, there are found to be multiple hemorrhages in the medulla with 

comparativelj’' few such hemorrhages into . the cortex. • 

Adrenal. The right adrenal shows a fairly large hemorrhage in .tlie 
medulla. In the left adrenal there are several small hemorrhages cluefly 
in the medulla. The cortex is fairly normal. , , . . • j 

’ Gross Examination of the Brain. The membranes falx, tentorium ana 
meninges— are intact and show no evidence of inflammatory reaction. 
There is a marked congestion of the vessels over the surface of the cortex 
and a few scattered, small areas of dark red, perivascular hemorrhage, 
measuring 0.5 to 1 cm. in diameter. There are a few small areas of sub- 
arachnoid hemorrhage over the frontal lobes. At the base of the brain 
there is similar congestion of the vessels; one small, dark-red hemorrhagic 
area appears at the cerebellopontine an^e. 

After hardening the brain in formalin for several weeks, it still is very 
soft and Wtuant with no ability to hold its shape. On making^ frontal 
sections, it is seen that the congestion, noticed upon the surface view, ex- 
tends throughout the brain substance so that the injected bloodvessels 
stand out quite clearly. The choroid plexuses_ are congested. A section 
through the pons, peduncles and dentate nuclei, seem to show even more 
congestion, if possible, than the rest of the brain. A section through the 
medulla shows similar congestion. 

Microscopic Examination of the Brain. Sections were made through 
several areas of the brain and cord, and were stained with hematoxyhn 
and eosin, Morgan’s hematoxylin"' and cresyl violet. 

A section through one of the subarachnoid hemorrhages of the frontal 
lobe shows sparse scatterings of red blood cells which have not as yet 
clotted, lying in the arachnoid space. Such hemorrhage is limited to rather 
a small area. In the brain substance below the surface there is marked 
congestion. 

A section from the ventricular wall near the choroid plexus of the lateral 
ventricle shows extreme congestion of all the bloodvessels and capillaries. 
There are several small perivascular, hemorrhages and in a few locations 
there are areas of more diffuse hemorrhage with a general scattering of red 
blood cells through the tissue. 

A section through the corpus striatum on the left shows similar congestion 
and perivascular hemorrhage. There appears to be some edema; the peri- 
vascular and permeuronal spaces are swollen. The nerve cells of the 
basal ganglia are somewhat swollen and have nndeTgone slight chroxnatoly- 
sis. ihe choroid plexus also shows extreme congestion. All the blood- 
* vessels are packed with cells and there is extravasation of corpuscles into 
fildd’(lfg^l§^ interest in relation to the yeUow spinal 

A section passing through the bind brain and cerebellum, at the level of 
the pons and dentate nuclei, shows a degree of congestion even more marked 
than m those sections already described. Here all the bloodvSsds and 
capillaries stand out as if an elaborate injection experiment had been ner- 
formed. The richer blood supply of the gray matter shows in contrast to 

^ hemorrhage It thiSvel but 
occasional perivascular hemorrhages mav be fonnri -wulku h. * ’ 

.around the lareer vessels as ™ul?aSrd ttoXffltriesTF«l3V “S 
nerve cells are somewhat swollen and show chromS^ril, ‘ 
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A section tlirougli tlie upper spinal cord shows the same congestion, and 
here again the greater blood supplj- to the gray matter is apparent. There 
is slight edema, swelling of the ner^’^e cells, and dilatation of the perivascular 
and perineuronal spaces. There is no hemorrhage seen in the cord. 

Examination of sections stained with hematoxylin and eosin from various 
parts of the brain brings out the point that the veins are always much more 
congested than the arteries. This is especially apparent where, as in the 
meninges, a vein maj’^ be found Ijdng near an artery. It is then obsen-ed 
that the artery although usually filled with blood is not at all distended 
whereas the vein usually is conspicuousl}’’ distended. Numerous arteries 
were found which were almost empty with near-by veins extreme^' 
congested. 

Discussion. The first case is one of hemorrhage associated with 
extensive sinus tlirombosis. Here the thrombosis is most complete 
in the superior longitudinal sinus, extending into the lateral sinuses. 
Numerous cases of injuries resulting in thrombosis of the lateral 
sinuses have been reported, but interest in them seems to have been 
mainly from the point of view of otology. Injury to the superior 
longitudinal sinus is described much less frequently in the literature. 
In 1859 there was reported a case of traumatic obstruction of this 
sinus, the injury giy'mg rise to no apparent continued intracranial 
disturbance.^ This case was buried in the literature until the 
World War, when interest w^as aroused by the abundant cases of 
traumatic injury primary in the cerebral veins. In war wounds 
sudi injm'ies were quite common. Holmes and Sargent® present 
a review of 70 cases of war injuries invohdng the superior longitudinal 
sinus. The characteristic gross pathology which these cases showed 
was thrombosis of the superior longitudinal sinus with the cortical 
veins swollen, firm, and often thrombosed. The superior parts of 
the hemispheres drained by these veins w'ere swollen and edematous, 
witli the convolutions flattened out by pressure, hlinute hemor- 
rhages W'Cre present, and in a few cases, hemorrhagic softening with 
surrounding punctiform hemorrhages. The microscopic pathology 
of the affected areas showed edema and minute hemorrhages with 
many perivascular extravasations. If the lesions, as revealed by 
autopsy, are kept in mind, it is easy, as the authors point out, to 
understand the clinical sjmiptoms. The motor symptoms were first 
those of the cortical areas nearest the median fissure and hence 
nearest tlie seat of the lesion, the superior longitudinal sinus. 

Bagley ' reviews 4 cases of extensive extravasation from the venous 
system of Galen. The clinical signs are: a sharp early rise in the 
temperatme, pulse and respiration; a muscle disturbance chiefly of 
a spastic nature; blood in the spinal fluid; decreased intracranial 
pressure. Pathologically these cases show^ hemorrhagic extra- 
vasations varying in size from small microscopic lesions to large 
venous infarcts wdth extensive softening. Further light has recently 
been thrown on tlfis subject by Do3de® who reports 4 cases of 
thrombosis of the superior longitudinal sinus. 
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Turning to the Case I reported here, one sees only slight similarity 
to the clinical ieatures as reported by Holmes and Sargent and by 
Doyle The pathologic picture bears a greater resemblance, ihe 
venous return of the blood is shut off as in the cases of smus t^om- 
bosis reported by Holmes and Sargent pd by Doyle; this is similar 
also to the cases of injury to the vein of Galen as reported by 
Bagley. Kesulting from the venous stasis, there is a damming back 
of blood into the smaller vessels and a consequent hemorrhagic 
extravasation and softening. The probable cause of the softening 
and hemorrhage is discussed further in connection with the case of 
illuminating gas poisoning described below (Case IV). 

The second case is quite similar to the first in several features. 
Here too there is sinus thrombosis, but this time following cerebral 
meningitis. The history presents a story of a discharging ear which 
is presumably the site from which the infection spread to the 
meninges of the brain, causing the meningitis, thrombosis of the pial 
veins with stasis of the deeper veins, anoxemia, softening and 
abscess formation. In this instance, the thi'ombosis is quite defi- 
nitely the result of meningeal infection. The numerous punctate 
hemorrhages lead to a preliminary diagnosis of "hemorrhagic 
encephalitis.’' It would seem more logical to describe the hemor- 
rhage and softening as direct results of the block in the venous return 
due to venous thrombosis. 


The third case shows an extensive arachnoid hemorrhage. As is 
shown by the history, there is no trauma, no apparent cause for the 
condition. But a pericarditis was found at autopsy and thrombosis 
of the cerebral sinuses and veins. This arachnoid hemorrhage 
appears to have arisen from a venous disturbance. The clinical 
picture is analogous to that reported by Neal,^^ there was Vomiting, 
fever and convulsions. The neck was not stiff, due, perhaps, to the 
fact that the hemorrhage was fairly well limited to the frontal and 


parietal lobes, leaving the base clear. As in the case reported by 
Neal, microscopic study shows pronounced edema, marked con- 
gestion of all the bloodvessels, particularly the capillaries, and nu- 
merous small petechial hemorrhages in the cortex. Of especial 
interest here, moreover, is the fact that the surface vessels are throm- 
bosed which, along with the picture of edema and venous stasis, 
allows for an explanation of the hemorrhage on the same basis as in 
those cases already discussed: an occlusion of the venous return 
a damming back of the venous blood and a consequent rupture of 
vessels, mostly in the brain substance, but of one at least in the 
subarachnoid space. It might be argued that the arachnoid hemor- 
rhage occurred first and by pressure on the cortex obstructed the 
yems, thus causing cortical stasis. The pressure of extravasated 
yenous blood would not seem to be high enough to do this; moreover 
^ombi were found m the pial veins. It seems more likely that the 
caused the venous and capillary hemorrhages in 
e cortex, caused a vem m the arachnoid space to rupture. 
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In the past the discussion of subarachnoid hemonhage®- 
centered almost entirely upon the arteries. No doubt man}'- sucli 
hemorrhages are of arterial origin— certainly the most spectacular 
ones are. But is it not possible also to look for the etiology on the 
venous side? 

The fourth case is rather an unusual case of poisoning from illum- 
inating gas— unusual, not in the tj^je of the lesion, but in its extent. 
The patliologic features of this tjq^e of cerebral injury are quite 
familiar. From a study of 63 cases of death from carbon monoxide 
poisoning, McNalley*® describes a characteristic pathology: sym- 
metrica] punctate hemorrhage and softening in the globus pallidus, 
and less frequently similar lesions in the cortex. The microscopic 
pathology had been less often reported than the gross, but when 
described, it is the usual degenerative changes of nerve cells, demj^e- 
linization, glial reactions, and the presence of gitter cells.^-^ In 
addition, there is, in the cases of acute poisoning, h}q)eremia, so 
that all the vessels, not only the veins, but also the arteries and the 
smallest capillaries are congested and dilated.’^ Thus it is seen that 
the pathology, gross and microscopic, of the case reported Iiere 
presents the usual features but with unusually extensive areas of 
hemorrhage and softening in the cortex. 

Ruge“ gives a review of the various explanations of softenings. 
These include the following vienq)oints: that the lesion is the direct 
result of carbon monoxide on the bloodvessel walls resulting in 
fatty degeneration and rupture of the vessels; that the softenings 
result from thrombi; that the lesion is primary in the nervous tissue 
with a secondary vascular lesion. Ruge himself maintains that 
there is both a primary necrosis of the nerve cells and a vasomotor 
paralysis with subsequent stasis, which results in ischemia and 
nutritional disturbances. Ferraro and Morrisoid^ found that in the 
acute stages of poisoning there was a swelling of the endothelium of 
the bloodvessels: they suggest that this swelling may reduce' the 
luinen of the bloodvessel and so tend to cause nutritional changes 
of the nervous tissue. It is improbable that the lesion is primarily 
the effect. of the gas poisoning upon the bloodvessels with hemorrhage 
and consequent softening, for similar lesions are found in Case V 
where asphyxia alone caused extreme congestion and numerous 
minute hemorrhages. Landis‘S had shown in his beautiful experi- 
ments that anoxemia causes increased permeability of the capillary 
-walls. Anoxemia also causes degeneration of brain tissue, as in the 
ordinary arterial infarct. In the cases here presented the anoxemia 
comes from venous stasis and blood stagnation, not from ischemia, 
but the result on the brain tissue is the same; softening and hemor- 
rhage. What causes the great dilatation of the veins in carbon 
monoxide poisoning is not known, but it has been observed in the 
pia to occur regularly and quickly after inhalation of COi. Thus, 
although there is no gross block in the veins, as in the cases of 
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thrombosis described above, the slowed bloodflow and methemo- 
globinemia may cause enough anoxemia to make hemorrhages occur 
from the congested capillaries. 

Summary. Five cases are presented which at autopsy showed 
hemorrhage into the parenchyma of the brain.^ In all of these the 
extravasation came from the veins and capillaries; there is no 
evidence that blood escaped from arteries. The mechanical factor 
common to all these cases is venous stasis, the common chemical 
factor is asphyxia. It is pointed out that widespread lesions can be 
caused by these two factors, the unit lesion being a petechial extra- 
vasation, but large lesions are formed by coalescence, and frank 
venous hemorrhage maj’’ be found. Such cases are more common 
than is generally supposed. 
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REVIEWS. 


Mechano-therapy. By Mary Rees Mulliner, M.D., Pp. 265; 

57 illustrations. Philadelphia: Lea & Febiger, 1929. Price, 

S2.75. 

The first part of this textbook deals witlr the procedures, the 
physiological effects and the teclmique of massage and movements. 
One chapter is devoted to the relation of the patient and operator 
and another one to planning tire prescription of exercise for treat- 
ment. In the second part of the book the author discusses the 
treatment of various pathologic conditions by the means of massage 
and exercises. 

The volume being on the whole well written, altliough rather 
elementary, should not be without value to nonmedical students, and 
practitioners of mechanotherapy. J. N. 


Fibroadenomatosis Cystica Mamm^ and its Relation to 
Other Pathological Conditions in the Majima, Especially 
Cancer. By Carl Semb, formerly First Assistant in tlie 
Pathologico-anatomical Institute of the University Hospital, 
Oslo, Sweden. Pp, 484; 37 illustrations. Oslo: Nationaltyk- 
keriet, 1928. 

The material studied was derived from 144 cases of fibroadeno- 
matosis in women, and 14 in men, while for comparison the normal 
mammary glands from 32 cadavers were used. 

The author concludes tliat the condition is neither an inflamma- 
tion nor a tumor, but is a fibroepithelial proliferation that begins 
locally in the mammar}'' tissue, and afterward extends diffusely 
over the whole mamma, vdth a tendency to bilateral occurrence. 
With tlie increasing development and irregularity there are formed 
multiple cysts, and in addition occasional independent multiple 
tumors such as papillomata of tlie milk ducts, fibroadenomata, 
cancer (and possibly, sarcoma). The disease can probably retro- 
cede in the initial stages, but in its later stages it is hardly possible, 
especially when tumors are present. 

In 52 per cent of the cases there was no histologic e^ddence or 
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sussestion of cancer; in 24 per cent there were appearances that 
might be interpreted as incipient cancer, and in 10 per cent histo- 
logic infiltrating cancer was present. i c • , 

In 140 cases of carcinomatous breasts 60 per cent showed definite 
fibroadenomatosis of the noncancerous portions. Reasoning fiom 
the appearances found in his material, the author comes to the 
conclusion that “mammary cancer occurs up to 80 per cent as a 
secondary process in relation to fibroadenomatosis in one of its 
various forms.’^ 

He sees an analogy between what goes on in the mucous mem- 
branes of the mouth" throat, urogenital tract, and so forth, where 
there is a precancerous development of fibroepithelial papillomata, 
that afterward become cancerous and fibroepithelial growth with 
papillomata in the mamma. Fibroadenomatosis mammse, there- 
fore, must be conceived of as a precancerous condition, though all 
cases do not necessarily develop into cancer. 

It is impossible to make an accurate differential diagnosis between 
“benign” and “malignant” cases, therefore the treatment is difi&cult. 
In young patients the excision of local areas may be sufficient, but 
in older ones, amputation of the breast may be better. It is inevita- 
ble that numerous breasts will be removed, in which no malignant 
change will be found, but such sacrifice is deemed justifiable. 

J. McF. 


Recent Advances in Neurology. By W. Russell Brain, M.A., 
D.M., M.R.C.P., Assistant Physician to the London Hospital; 
Assistant Physician to the Hospital for Epilepsy and Paralysis, 
Maida Vale, and E. B. Strauss, B.A., M.B., B.Ch., M.R.C.P., 
Medical Registrar to the Hospital for Epilepsy and Paralysis, 
Maida Vale; Clinical Assistant to the Medical Department, 
King’s College Hospital. Pp. 412; 38 illustrations. Philadelphia: 
P. Blakiston’s Son & Co., 1929, Price, !$3.50. 


The value of Pavlov’s conditioned reflex is emphatically stated. 
From late studies of the tuber cinereum it is hinted, “the nervous 
system^ acts as an unsuspected integrator of many metabolic and 
endocrine functions.” Various new “diseases” are considered To 
mention som^ dystrophia myotonica, erythroedema, epiloia and' 
pyknolepsy. Refreshing optimism is shown in treatment and Roent- 
^re.said to be helpful in new growths-even syringomyelia, 
neuralgias, inflammatory and mfectious diseases of the central 
nervous system, certain “functional” nervous conditions Lfsome 

SS cerebrospinal fluid "pic- 

reo™^ Sue'S iu“‘,r‘' 
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Thromboangiitis Obliterans— Clinical, Physiologic and Path- 
ologic Studies. By George E. Brown, M.D., and Edgar V. 
Allen, M.D., Division of INIedicine, Maj^o Clinic, Collaborating 
in Pathology with Howard E. Maiiorner, M.D., Fellow in 
Surgerj'^, The Mayo Foundation. Pp. 219; 62 illustrations. 
Philadelphia and London; W. B. Saunders Company, 1928. 
Price, S3.00. 

An excellent presentation of the clinical and pathologic picture of 
thromboangiitis obliterans, the problems of diagnosis, and the 
indications for, and methods of treatment: based on an experience of 
over 300 cases seen in tlie hlayo Clinic and on a thorough survey of 
the literature. It is significant that in this malady a satisfactory 
result may often be obtained by treatment measures otlier than 
amputation, provided that the diagnosis be made sufficiently early. 
The reader will, therefore, find espeeially useful the discussion of 
the differential diagnosis of this condition from other forms of 
arterial disease, notably Raynaud’s disease, erythromelalgia and 
arteriosclerosis. E. K. 


The Biochemistry of the Amino Acids. By H. H. Mitchell 
and T. S. Hamilton. The University of Illinois. Pp. 619; 21 
illustrations. American Chemical Society Monograph Series. 
No. 48, New York City: The Chemical Catalog Company, 
Inc., 1929. Price, $9,50. 

This book is a much needed review of the present status of 
research on the role of amino acids in animal metabolism. Of the 
ten chapters in the book all are devoted to various phases of amino- 
acid metabolism except the first three which cover physical and 
chemical properties of amino acids and methods for their determina- 
tion, both separate^ and in hydrolytic mixtures. The opening 
chapter on physical and chemical properties is unfortunately some- 
what marred by lack of completeness and occasional inaccuracies. 

The authors, as indicated in their preface, make a definite attempt 
to present a survey of past research in the field of amino-acid 
metabolism with especial emphasis on the critical weighing of 
divergent conclusions of different investigators, and to pass judgment 
in such cases as to their relative values. Perhaps one of the most 
valuable features of the book is its insistence on the quantitative 
side of nutritional studies. The authors set up a rigorous standard 
for the quality of proof required for definite conclusions. These 
requirements, if taken seriously by nutritional workers should do 
much to bring order out of the comparative confusion now existing. 
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Injection Treatment of Internal Hemorrhoids. By Mamon 
C. Pruitt, M.D., L.R.C.P., S. (Ed.), F.R.C.S. (Ed.), F.A.C.S. 
Pp. 137; 9 illustrations. St. Louis: C. V. Mosby Company, 1929. 
Price, S3. 00. 


This little book gives an admirable presentation of the subject 
of hemorrhoids. Several chapters are given over to the anatomy, 
etiology, pathology and symptomatology as well as treatment. 
Unbiased quotations from recognized authorities are frequently 
used for and against both surgical and injection treatment. 

The injeetion treatment is described in detail and advanced for 
almost general use. The author acknowledges that recurrence after 
injection is probably more frequent than after surgery, but he argues 
that the injected patient wjll return for a second treatment whereas 
the patient treated by operative surgery is frequently deterred 
because of his previous painful experience. 

The work is interesting and instructive. E. E. 


The Climacteric. (The Critical Age.) By Gregorio Maranon, 
Professor of Medical Pathology in the Madrid General Hospital. 
Translated by K. S. Stevens. Edited by Carey Culbertson, 
A.B., M.D., F.A.C.S., Associate Clinical Professor of Obstetrics 
and Gynecology, Rush Medical College. First American edition 
from second Spanish edition. Pp. 425; 18 illustrations. St. 
Louis: C. V. Mosby Company, 1929. Price, $6.50. 

A perusal of this book quickly demonstrates that it is concerned 
with a much broader subject than the mere cessation of the menses. 
The author differentiates clearly between the menopause, which is 
merely a simple genital incident in woman and the climacteric, 
occupying a long period of life, the nucleus of which is the genital 
subsidence, but in the development of which all organic activities 
partieipate. An interesting section is devoted to the critical age 
in the male. The scattered editorial comments of Culbertson are 
quite acceptable to readers of this American edition. The work is 
encyclopedic in character, presents some interesting theories and 
can be recommended as a reference book. P p 


Yot AND THE Doctor. By John B. Hawes, 2 d, M.D. Pu 181 
PrSVSo. Houghton Mifflin Company, 1929: 

It is perhaps fortunate for the conscientious members of the^ 
medical profession that they are not apt to be aware of the degree to 



714 


REVIEWS 


which theh aims and aspirations are misunderstood by the general 
public. Granted the truth of such an unwelcome state of affairs, 
the benefit of such a book as the one under review to the medical 
profession, as well as to the public is obvious. And if the type of 
book is desirable, it is doubly so when vnitten by such a sound 
conservative authority as Dr. Hawes, who, as the blurb tells us, is 
“a famous doctor ... of great reputation.” Tp make 
assurance doubly sure the book has been censored by six friendly 
experts and launched with an approving introduction by Dr. R. C. 
Cabot. While it will probably most frequently be found where it is 
least needed— in the doctor’s w^aiting room— it is to be hoped that 
it may be possible to circulate it among those who wait too long for 
medical aid. “Call the doctor at once” is the chief refrain and 
properly so for the conditions discussed. Pjerusal of the greater 
part of the book offers much sane advice to commend, nothing to 
object to, and but few important omissions— a hypercriticism at 
best in such a work. E. K. 


A Manual of External Parasites. By Henry Ellsworth 
Evtng, Ph.D., United States Bureau of Entomology, Washington, 
D. C. Pp. 225; 96 illustrations. Springfield, 111.: Charles C. 
Thomas, 1929. Price, $4.50. 

A TAXONOMIC summary of the five major groups of ectoparasitic 
arthropods: The mites, ticks, biting lice, sucking lice and fleas. 
Keys are given, in most instances, to the known genera of the world, 
and are supplemented by figures of important species. Descrip- 
tions of new genera, proposed in the text and included in the keys, 
are given in an appendix. The author has also included short 
discussions of life histories, natural relationships, geographical dis- 
tribution, parasitic habits and economic importance of the various 
groups, and has added practical suggestions for control. 

H. R. 


The Clinical Aspects of Venous Pressure. By J. A. E. 
Eyster, B.Sc., M.D., Professor of Physiology, University of 
Wisconsin and Associate Physician, Wisconsin General Hospital. 
Pp. 135; 7 illustrations. New York; Macmillan Company, 
1929. Price, S2.50. 

Though adequate indirect methods for measuring the venous 
blood pressure have now existed for over twenty years, this clinical 
test has received but little attention in this country, except from the 
Wisconsin group of which the author is a prominent member. And 
yet it has been repeatedly demonstrated that it is a valuable clinical 
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method; often, for instance, demonstrating an approaching cardiac 
failure before any other signs are positive. The present booklet, 
then, small, inexpensive, easily comprehended and written by an 
acknowledged authority on the subject, is a welcome and valuable 
addition to our medical literature and one that merits a wide 
distribution. When one considers the importance of chronic passive 
congestion of the viscera in heart disease, both in its direct effect on 
the condition of the patient as well as an indication of the cardiac 
efficiency at the moment, it is not too much to say that venous 
pressure should be followed in cardiac cases as routinely as is the 
arterial pressm’e today. Eyster’s book will tell you how easily it 
can be estimated and the significance of the results found. Such 
typographical errors as ‘^parthenthesis” (p. vii), “Reynaud” (p. 13), 
“Haidenhein” (p. 15), ‘'Samana” (p. 134) indicate a certain amount 
of regrettable carelessness in the proof reading that was fortunately 
not present in the writing. . E. K. 


BOOKS RECEIVED. 


NEW BOOKS. 


The Principles of Clinical Pathology in Practice* By Geoffbey Botjene 
M.D. (Bond.), M.R.C.P. and Kenneth Stone, M.D. (Oxon.), M.R.C.p! 
Pp. 392; 10 illustrations. New York; Oxford University Press, American 
Branch, 1929. 

Surgical and Medical Gynecologic Technic* By Thomas H. Cheeky M D 
F.A.C.S. Pp. 678; 558 illustrations. Philadelphia: F. A. Davis Com- 
pany, 1929. Price, 88.00. 

Minor Surgery* By Feederick: B. Christopher, M.D. Pp. 694- 465 
io Philadelphia: W, B. Saunders Company, 1929. . Price 

•SrS.lnl ^ 


Some Princi^es of Minor Surgery* By Zachary Cope, M.S. MD 

(Eng.). Pp. 159; 82 illustrations. New’ York' 
Uxtord Umversity Press, American Branch, 1929. Price, S3.50. 

Bn.docnne Disord^s* By Peof. Hans Curschmann. Pp. 188’ 46 
^ustratwns^^ New York: Oxford University Press, American Branch, 

Sterilization for Human Betterment * By E. S. Gosney BS T.T U 

.. Paul PopENOB, D.Sc. Pp. 202. New York 

pany,1929. Price, S2.00. ^^ew Vork. The Macmillan Com- 

Anlntrodwtion to Pharmacology and Therapeutics* By J A Gunn M D 
D.Sc (Edin.), M.A. (OxoN.). Pp.- 220. New York- 
sity Press, American Branch, 1929. * Umver- 


* Re\'iews of titles followed by an asterisk will 


appear in a later number. 
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Rickets Including Osteomalacia and Tetany.* By Alfred F. Hess, M.D. 
Pp. 485; 52 illustrations. Philadelphia; Lea & Febiger, 1929. Price, 

55.50. 

Ttiberctdons Intoxications.* By Joseph Holl6s, jM.D. Pp. 132, New 
York; William Wood & Co., 1929. Price, 83.25. 

James Mackenzie Institute for Clinical Research. Gastro-Intestinal Diseases.* 
Edited by Prof. David Waterston, M.A., M.D., F.R.C.S. (Edin.). 
Pp. 278; 13 illustrations. New York; Oxford Universitj’’ Press, Ameri- 
can Branch, 1929. Price, 83.25. 

Varicose Veins.* By H. 0. IMcPheeters, hl.D., F.A.C.S. Pp. 208; 3^ 
illustrations. Philadelphia; F. A. Davis Company, 1929. Price, 

83.50. 

Abstracts, Proceedings of Meetings of Neio York Pathological Society, 1927- 
1928. Pp. 71. 

Dedication of the Montgomery Ward Meinorial Building Northwestern 
University Medical School. Pp. 193; illustrated. Chicago; North- 
western University Press, 1929. 

Combined Sinus and Duodenal Infections. By S. Peskind, B.S., M.D. 

Pp. 20. Privately printed, S. Peskind, Cleveland, Ohio. 

Outline of Preventive Medicine.* Twenty-one contributors. Pp. 398. 

New York; Paul B. Hoeber, Inc., 1929. Price, 85.00. 

Practical Handbook for Diabetic Patients.* B}*^ Abraham E-ttdt, M.D. 
Pp. 180; 7 illustrations. Boston; M. Barrows & Co., 1929. Price, 
82.00. 

United Fruit Company Medical Department, Seventeenth Annual Report, 
1928. Pp. 381 ; Illustrated. Boston; United Fruit Company, 1929. 
The Common Head Cold and Its Complications.* By Walter A. Wells, 
A.M., M.D., F.A.C.S. Pp. 225; 15 iUustrations. New York: The 
Macmillan Company, 1929. Price, 82.75. 


NEW EDITIONS. 

Medical State Board Questions and Answers. By R. Max Goepp, M.D. 
Pp. 754. Sixth edition. PhiladelpMa; W. B. Saunders Company, 
1929. Price, 86.00. 

A Study of Masturbation and The Psyehosexual Life. By John F. W. 
Meagher, M.D., F.A.C.P. Second edition. Pp. 130. New York; 
WiUiam Wood & Co., 1929. Price, 82.00. 

Diseases of the Chest. By George William Norris, A.B., M.D. and 
Henry R. M. Landis, A.B., M.D., Sc.D. Pp. 954; 478 illustrations. 
Fourth edition. Philadelphia: W. B. Saunders Company. 

A first class book welcome in each new edition. In this fourth edition 
a chapter on the transmission of sounds through the chest by C. M. 
Montgomery has been added; also a brief account of bronchoscopic 
diagnosis by L. H. Clerf. 

Pathoge7iic Microorganisms. By William H. Park, M.D., Anna Vessels 
Williams, M.D. and Charles RaxurwiEDE, M.D. Ninth edition. Pp. 
819; 225 illustrations. Philadelphia: Lea & Febiger, 1929. Price, 

86.50. 

A deservedly well-known book. The chief developments of the past 
three years have been included (scarlet fever, measles, yellow and undu- 
lant fevers, tularemia, new types of pneumococci, etc.). 


* Reviews of titles followed by an asterisk will appear in a later number. 
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The Arterioles in Cases of Hypertension.— Biopsy is becoming more 
and more to be utilized not only by the sm-geons but by clinicians as well 
in various types of studies of living tissue. One of the most interesting 
results from the examination of biopsy material is presented in an 
article by Kernohan, Anderson and Keith {Arch. Int. Med., 1929, 
44, 395). These investigators studied the arterioles of muscle tissue 
removed from the pectoralis major of patients suffering from hyperten- 
sion. Muscle tissue was utilized because it makes up over one-third 
of the body mass and it seems fair to assume that if the arterioles are 
involved by pathologic changes it certainly would be possible to dernon- 
strate such alterations from the normal in the bloodvessels of muscle. 
After a thorough review of the pertinent literature relative to the study 
of the small bloodvessels, the results of the findings are recorded in the 
three types of hypertension in which the arteriolar condition was 
investigated; (1) Benign hypertension; (2) an intermittent group 
presenting the syndrome of severe benign or early malignant hyper- 
tension; (3) malignant hypertension. From the point of view of the 
clinical manifestations of the condition, it might be said that the 
maximal blood pressure in benign cases was 240 systolic and 145 dias- 
tolic. In the intermittent group it was 280 systolic and 160 diastolic; 
in the malignant type it was 320 systolic and 180 diastolic. Cardiac 
hypertrophy, peripheral sclerosis, retinal sclerosis, albuminuria, evi- 
dences of renal insufficiency and anemia were also noted,’ all these cus- 
tomary finffings natm-ally being much less pronounced in the benign 
cases than in the other two groups of cases. The authors worked out a 
scheme for determining the relation of the vessel wall to the lumen of 
the arteriole. Normally this ratio is as 1 to 2. In the cases of benign 
iiypertension the average ratio was 1 to 1.4 with a variation of from 

VOL. 17S, NO. 5. — NOVEMBER, 1929 25 



718 


PEOGEESS OF MEDICAL SCIENCE 


1 to 1.4 to 1 to 1.8. The intermittent and the malignant hypertension 
ratio for the wall of the lumen was practically the same. The authors 
do not believe that it is possible to distinguish the special types of 
hypertension from histologic study of fresh tissue. The study indicates 
definitely that there is associated with hypertension a diffuse disturb- 
ance of the arterial vascular system. In the great majority of cases the 
malignant syndrome does not develop. The authors state that any 
possible theory as to tlie cause of diffuse vascular hypertensive disease 
must explain the slow progress in benign hypertension, tlie rapid devel- 
opment of the course of malignant hypertension, and the gradual 
transition from benign to malignant hypertension in some cases of 
chronic nephritis. The^' suggest two general possibilities as the cause 
of the condition; (1) An inherent distm'bance in tlie nervous system, 
or (2) the action of an hypothetic pressor substance on the sympathetic 
chain, on sympathetic endings in the wall of the arteriole or directly 
on the smooth muscle of the wall. 


The Incidence of Infection with Endamceba Histolytica in Louisiana 
as Determined by Comparative Microscopic and Cultural Methods.— 
Johns and Tripoli (Nm Orleans Med. and Snrg. J., 1929, 82 , 224) 
write that the incidence of infection with Endamceba histoljdica 
necessarily would represent not only those who are suffering from the 
active manifestations of amebiasis, but also a still larger number of 
individuals who are carriers of the infective cysts. On account of tlie 
difficulty of making large series of examinations, it has been impossible 
to make surveys of the general population for carrier incidence as well 
as for the frequency of amoebas. This is really a problem of impor- 
tance, bearing in mind that the disease has not decreased as have other 
enteric diseases with the institution of modern sanitary handling of water 
and milk. Also, it should be remembered that the carrier is producing 
and discharging an enormous number of parasitic cysts and that 
potentially he is not only likely to develop active symptoms, but also 
liver abscess may develop in an individual who is a carrier witliout the 
occurrence of symptoms of active dysentery. The authors' study 
represents a series of 554 examinations, the stools being examined both 
directly following passage by the centrifuge-concentration method and 
by the utilization of a special method of culturing the feces. In the 
majority of cases only one specimen was examined, but it is believed that 
the great majority of infections may be demonstrated from the pre- 
liminary or original examination. Incidentally, it has been found that 
the direct examination of the stools and culturing the stools give figures 
which are approximately identical. It was found that 36, or 7.44 per 
cent, of the individuals were infested with Endamoeba histolytica. 
Dividing these individuals into groups, it was found that in private 
patients to the number of 130, 6.92 per cent were infected. Of ISO 
medical students, 8.33 per cent and of 234 patients in Charity Hospital 
7.22 per cent were infected. In only 1 per cent of the infected individ- 
uals were there any definite symptoms of dysentery or were the vegeta- 
tive forms of the parasite present. Considering the three sources 
from which the specimens were obtained, the authors felt that 7.44 
per cent represents a fair index of the infection in this particular state 
in the South. 
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Cholecystography. —R obins (New England J. Med., 1929, 201, 114) 
states that the sudden impetus in the advancement of knowledge 
regarding gall-bladder physiology must be atti’ibuted to cholecystog- 
raphy. The emptying and concentrating function of the gall bladder 
was little understood. Graham believes that the gall bladder is 
emptied by the elastic recoil of the distended yiscns on release of tlie 
common duct sphincter, the inflow and outflow of bile from the liver 
through the periodic closing and opening of the sphincter, and suction 
due to the stream of bile from tlie liver as it passes the mouth of the 
cystic duct. The basis of his arguments is that the_ gall bladdp has 
never been seen to contract spontaneously. Experimental evidence, 
lends very little support to the effect of respiration. Another import- 
ant function is the concentration of bile. This is the fundamental 
reason why cholecystography is feasible. Rous and McMaster showed 
that the gall bladder could concentrate the bile seven times or more in 
twenty-four hours, the process being accomplished by osmosis and 
diffusion. The technique of cholecystography must be exact. Care 
must be taken that the patient holds his breath during the exposure of 
film. The slightest motion may lead to erroneous conclusions. The 
normal gall bladder is densely outlined and is oblong or pear shaped. 
It should empty completely or contract to about one-third of its original 
size two hours after a fat-protein meal. Pathologically, gall bladders 
may be divided into three groups: Disease of the mucous membrane; 
disease of the muscle and change of the serosa. He takes up the 
reasons for failure to visualize the gall-bladder shadow. 


Variations in the Extra Hepatic Biliary Tract.— Beaver (Arch. Swg., 
1929, 19, 321) says that the normal angular mode of juncture of the 
cystic duct with the hepatic duct, as described in textbooks of anatomy 
occm-red in only a little more than half of the cases. The long and short 
parallel types of cystic duct occur in more than a third of the cases and, 
as is shown by the literature, is perhaps the most common cause of 
accidents in biliary surgery. In such cases there is a marked increase 
m the length of the cystic duct and a corresponding decrease in that of 
the common bile duct. The cystic duct and the hepatic duct are so 
intimately bound together by fibrous tissue that they are absolutely 
inseparable and thus appear as a single duct. Any rough manipulation 
may tear the thin septum which exists between them. The large por- 
tion of a cystic duct of this type which remains following cholecystec- 
tomy may dilate and form a new gall bladder, probably with recurrence 
ot symptoms. The cystic duct does not contain valves of Heister in 
the portion which lies parallel to the hepatic duct. It has been recorded 
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that strong traction on the gall bladder is much more likelj’^ to tear off 
a spiral cystic duct than a duct with a normal arrangement. Accessory 
hepatic ducts occurred in 5 cases or 8.7 per cent of this series: Four 
of these were accessory right hepatic ducts 3 of which were also acces- 
sory to the cystic duct. The length and diameter of the accessory ducts 
corresponded closely to the normal cystic duct. 


Hyperglycemia Following Head Injuries.— -Mock and De Takats 
(A?in. Sitrg., 1929, 90, 190) state that head injuries of sufficient severit}'^ 
to cause loss of consciousness result constantly in hyperglycemia, which 
subsides within the first day or a few days. This has been found in 
animal experiments and in a small number of clinical cases. Section 
of the splanchnic nerves in the dog abolished this hyperglycemia. The 
S3unpathetic discharge originating in the higher centers of sugar regula- 
tion is unable to reach the liver and mobilize glycogen. Tliis state of 
sympatheticotonia manifesting itself in increased epinephrin suscepti- 
bility was tested in patients shortlj’^ after and many months after head 
injury. While the immediate response was stronger than in controls, 
the late curves were mostly negative with the exception of those who 
had marked residual damage. A few patients were found whose epi- 
nephrin curve was not abnormally high, but showed a delay in returning 
to normal. These patients were all above forty years of age and may 
have mild pancreatic damage. This is not uncommon at this age and 
deserves careful consideration. Theoretically the possibility of upsetting 
an already weakened pancreatic activity by a sudden sympathetic dis- 
charge, followed by a marked rise in blood sugar must be considered. 


Acute Fractures of the Shaft of the Femur in Children.— Conwell 
(J. Bone and Joint Surg., 1929, 11, 593) declares that there is unlimited 
literature on fractures of the femur in children. Plaster cast, plaster 
cast and extension, and suspension and extension, are the main forms of 
treatment. Excellent results are obtained by various surgeons by all 
of the above methods. The suspension and extension method is the 
most popular. Treatment by open reduction should be tlie last resort 
and usually is not necessary. A summary of the results of the cases 
treated by plaster cast shows that better results are obtained in the 
very yoimg than in the older child. A summary of the cases treated in 
plaster cast and extension shows that better results are obtained in the 
older child. Careful physical and radiologic examinations with careful 
history of the accident should always be made. Immediate reduction 
with aid of fluoroscope should be done. Every case of fractured femur 
should be considered an emergency and immediate treatment should be 
given following injury. Good alignment is most important, then bone 
approximation. It is definitely concluded that compensatory lengthen- 
ing does take place, also correction of poor alignment, but chiefly in 
patients before the age of eight years. The suspension and extension 
method is by far the most comfortable dressing, and best results have 
been obtained by this method. Granting that compensatory lengthen- 
ing does take place and that serious misalignments are corrected in 
fractures of the femur in children, no surgeon is justified in neglecting 
anyone of the important things which should be done immediately 
following a fractiue of the femur.- 
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Treatment of Hay Fever.— According to von Leeuwen (Therap. d. 
Gegen., 1929, 70, 244), patients Avho sliow manifestations of hay fever 
throughout the year (rhinitis vasomotoria) should be separated from 
the ones with true hay fever caused by pollens. The sensitivity of the 
skin and mucous membranes to pollens is parallel. The author prefers 
the cutaneous test to the intracutaneous one as the latter may induce 
marked systemic reactions. The cutaneous test is ^ performed by 
inducing a small scarification of the skin and rubbing in 1 to 2 drops 
of pollen extract. With a positive reaction a wheal with a surrounding 
flare develops within five to ten minutes. For general practice it is 
sufficient to use two mixtmes of extracts. One of the extracts is a 
mixture of a number of grains and the other is a mixture of various 
weeds. In the treatment of Fay fever the most important measure is 
the preventive one. The patient should avoid exposure to pollens as 
much as possible. Complete desensitization cannot be achieved; one 
can expect but a reduction in sensitivity. In the desensitization, specific 
and nonspecific agents are applied. Among the nonspecific agents the 
author prefers the tuberculin therapy. Patients with allergy show a 
strongly positive vonPirquet reaction. The injection of tuberculin 
has a beneficial influence on both asthma and hay fever. The treatment 
for hay fever starts usually in March or April; the initial dose is 0.1 cc. 
of a dilution of 1 to 100,000. The injection is repeated three times 
weekly; the dosage increased by 0.1 cc. with each injection. When a 
total dose of 1 cc. is reached the injections are continued with a dose 
of 0.1 cc. of a dilution of 1 to 10,000. With the onset of strong local or 
general reaction the treatment is discontinued for a week, after which it 
is resumed apin, starting with a smaller dose and gradually raising 
the ainount injected. With the onset of the hay fever season only 
one injption is given a week and the dosage is not raised. After the 
pason is over the injections are discontinued until they are resumed 
in the next season. Tuberculin therapy alone is insufficient to induce 
marked reduction in sensitivity in the majority of cases, and addition- 
ally specific therapy is used, according to whether the patient is sen- 
sitive to grain mixtures or weed mixtures. A solution containing a 
mixture of grains or weeds is injected with an initial dose of 0.5 cc. of 
1 to 1,000,000. The injections are continued with gradually increasing 
doses three times a week. If mild reaction (conjunctivitis or rhinitis) 
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develops the treatment is discontinued for two or three days, then 
it is renewed in smaller amounts and the dosage is raised cautiously. 
Development of neuritis contraindicates the treatment instantly. With 
the onset of the hay fever season, tlie amount injected should not 
be further raised. Individual sensitivity may alter the amounts to be 
administered considerably. Even after successful desensitization the 
positive skin reaction persists, though with less intensity. Among the 
therapeutic measures which are useful in the treatment of hay fever, 
following its clinical manifestation, are adrenalin, ephedrin and aspirin. 
The application of paraffin in form of salves over the mucous membrane 
and the protection of tlie eyes against light by wearing dark glasses may 
also be beneficial. The intravenous administration of calcium chloride 
is also advocated. 


The Treatment of Exophthalmic Goiter.-— The spontaneous recoveries 
of patients with exophthalmic goiter make the evaluation of therapeutic 
measmes difficult. A critical study is presented by Don {Brii. Med. /., 
1929, i, 1108) on the relative value of: (1) rest combined with iodine; (2) 
Eoentgen ray therapy; (3) operative procedure. 

The effects of iodin were observed in 36 cases in which the rate of the 
basal metabolism varied between +30 and +114 per cent. LugoFs 
solution was given in doses of 20 to 30 minims a day. Definite tem- 
porary improvement followed this treatment in 84 per cent of the cases. 
In 16 cases the effect of a second course of treatment was studied. In 
only 37 per cent of the cases was a second course equal to the first in 
effectiveness. The maximal fall in the basal metabolism and tlie pulse 
rate was reached in ten to fourteen days. Iodin itself cannot cure 
exophthalmic goiter, and therefore it should be held back until operation 
is decided upon. Iodin is an excellent therapeutic agent for thyroid 
crisis with vomiting, but if a course has already been given, its value 
may be disappointing. During tlie iodin administration the patients 
often gain weight. 

There is still considerable skepticism concerning the value of Roentgen 
ray therapy. The effect of Roentgen ray therapy was investigated in 
23 patients with exophthalmic goiter and with a basal metabolism 
more than +30 per cent. Treatments were given at first twice a week, 
then once a week, and the intervals were gradually lengthened until a 
total of about 30 doses (one dose equal to a quarter of an erythema dose) 
were administered over a year. In 12 of the cases there was either a 
cure or marked improvement. This improvement was obvious in most 
cases by the third month, and in all cases by the sixth month. If no 
signs of improvement are present at the end of the sixth month, it is 
doubtful if further Rociitgen ray therapy will be of benefit. Cases with 
short history of the disease and small goiter had the best tendency to 
benefit by Roentgen ray treatment. 

The merit of the operative treatment was tested on 25 patients, after 
preparation with LugoFs iodin, 10 minims three times a day. Opera- 
tion was performed only if the basal metabolism was under +30 per 
cent. Thyroidectomy was performed on 21 patients. Eighty per 
cent of the patients operated on became cured, or considerablj'' benefited 
for at least one year after operation. It cannot be too strongly empha- 
sized that surgical intervention should only be undertaken by an 
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experienced surgeon. Operative treatment is tlie most effective therapy 

^°I)on concludes ^at the patient should he given six months trial with 
Roentgen ray therapy; then, if improvement does not occur, the patient 
should be sent to an experienced surgeon for operation if the case 

suitable. 
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Successive Roentgenograms of the Chest of Children During Measles. 
— Kohn and Kiorensky (Am. J. Dis. Child.^ 1929, 38, 258) had suc- 
cessive roentgenograms of the chest taken in 30 ehildren between the 
ages of seven months and twelve years in the various stages of measles. 
Infiltrations of the lung was seen for the first time in the pictures in the 
preeruptive, eruptive and posteruptive stages. These were present 
in 62.4 per cent of the patients less than four years of age and in 42.2 
per cent of the patients four years or over. In those cases showing 
pulmonary infiltration, this was present in 61 per cent of the cases before 
or during the height of the eruption. The infiltrations were of thi’ee 
types; large, homogenous triangles; large homogenous opacities obscur- 
ing the hilum and the paravertebral regions; and disseminated, con- 
fluent, fine and coarse mottling in various areas of the lung field. For 
the latter type a common site was in the cardiophrenic angles. The 
most infrequent site was the right lower lobe; the right upper, the left 
lower, the right upper and right middle lobes following in the order 
given. The infiltrations were most dense during the receding eruptive or 
posteruptive stage. In 27 cases shadows suggesting infiltration of the 
lung appeared and continued to progress after the temperature of the 
child was normal. In these cases there were no definite physical signs. 
In the group in which no pulmonary infiltration was seen 79.2 per cent 
of the patients gave clinically mild courses of measles while in those 
cases in which pulmonary infiltrations appeared in the pictures 44.4 
per cent were mild. Physical signs of bronchial or pulmonary involve- 
ment were present in 14 per cent of those which showed no pulmonary 
infiltration on the roentgenogram and in 47 per cent of those which did 
show_ pulmonary infiltration. It was impossible to predict from the 
physical examination during the eruptive stage which cases would show 
pulmonary infiltration in the roentgenogram. Abnormal intensity of 
the pulmonary markings was present in 80 per cent of all cases. Their 
appearance in the plates in children four years and over was somewhat 
mtterent from those m children less than four years. 


• 9 

Digestion and Assinulation of Including Bananas i 
Mixed Diet of Children Over Five Tears of Age.— Brown and CoTim 
Wan. Med. As.n. J. 1929, 21. 37) studied clSrbettSn S 
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ages of five and thirteen years of age in groups of 4, having 2 on a mixed 
diet without bananas and 2 on the same diet with from three to six 
bananas substituted for an equivalent amount of carbohydrate. After 
a suitable interval the diet of the two pairs were transposed. A pre- 
liminary period on a measured food intake was followed by the taking 
of representative samples of the diet and the fecal and urinary output 
of each child were collected over a four-day period. This material 
was analyzed for the content of fat, nitrogen, total ash, calcium, mag- 
nesium, phosphorus and chlorid. The moist and dried weight of the 
feces and the volume of urine were noted daily and the hydrogen-ion 
concentration was estimated in the fresh urine and feces. The per- 
centage of intake retained was taken as the standard of digestion and 
assimilation. In respect to nitrogen retention the difference was some- 
what greater than for the other components determined, but it is ques- 
tionable whether this difference is sufficient to be of any significance. 
The averages for the group periods showed small differences, sometime 
to the advantage to the banana-containing diet and sometime to that 
of the control diet. There was alwaj^s a somewhat greater output of 
feces dm'ing the banana feeding than during the controlled diet, but 
there never was any diarrhea on the banana diet. The urine was 
always distinctly more alkaline with the banana-containing diet than 
with the control diet as shown by the hydrogen-ion values. , Tins 
suggests, that the banana may be of value for addition to diets in acid 
conditions. 


The Status of the Therapeutics of Irradiated Ergosterol.— Hess, 
Lewis and Rivkin (J. Am. Med. Assn., 1929, 93, 661) after further 
clinical experiments state that preparations of irradiated ergosterol is 
specific for rickets, tetany and osteomalatia. It lias not been proved of 
definite value in other clinical conditions. During the past year the 
dosage has been established for the prevention and cure of rickets. 
Premature and exceptionally rapid growing infants may be regarded 
as a separate group and tlie dosage gauged according to a different 
scale. The basis of this standardization is a biologic estimation of tlie 
antirachitic potency rather than a gravimetric assay of the irradiated 
ergosterol. It was found that if the prescribed dosage is observed 
toxic symptoms and hypercalcemia need not be feared. These phe- 
nomena seem to be entirely or almost entirely due to an excess of anti- 
rachitic action. Hypercalcemia also can be -produced experimentally 
by gi^’ing undue amoimts of cod-liver oil. Irradiated milk, especially 
dried milk is also a valuable product in combating rickets and tetany 
and most especially in their prevention. It is not believed that irradi- 
ated cereals will play any r61e in the control of rickets because of the 
numerous technical difficulties involved in the course of activation, 
such biologic products as irradiated erogsterol and irradiated foods 
should be subject to careful laboratory control. 

The^ Intermuscular Injection of Adult Whole Blood as Prophylaxis 
Against Measles. — Bader (J. Am. Med. Assn., 1929, 93, 66S) used 
from 20 to 30 cc. of the whole blood of persons recovered from measles 
in 30 patients from six months to forty-two months of age. The donors 
had recovered from measles from two to twenty-five years before tlie 



PEDIATRICS 


725 


treatment. This blood which was given within the first seven dcys 
following exposure completely proteeted patients insofar ^,the 
escape from measles is a proof of protectmn. It was followed m 9 
cases bv a modified and attenuated type of measles without catar^al 
symptoms. In 8 patients mild catarrhal symptoms were present. One 
child had measles of irioderate severity and she was the only one of the 
30 cases which showed Koplik spots and a typical eruption. In the 
others in whom there were eruptions these were not characteristic. 
In all but 2 cases there was distinct modification of temperature. In 
all except possibly 4 cases there was an apparent prolongation of the 
period of incubation. No complications developed. From this study 
it would seem that whole blood from adults even long recovered from 
measles is an effective measure against measles. It is suggested that it 
might be completely efficacious for institutions where many cross infec- 
tions are found when the serum from recently convalescent patients is 
not readily available, or in- the age group under five years in which 90 
per cent of the deaths from measles occur, or in the weak and debilitated 
where measles might end fatally. 


The Leukocyte Picture in Measles. — Olechnowiez (Reo. Franc, de. 
Fed., 1929, 5, 209) made 274 examinations of the blood in 32 infants and 
children ill with measles. He found that the leukocyte picture was a 
valuable aid in the diagnosis and prognosis. He found that the kind 
and number of leukocytes in measles vary. In the incubation period 
hyperleukocytosis and slight displacement of the neutrophils to the 
left are present and eosinophilia is common. In the period of invasion 
there are leukopenia and displacement of the neutrophils to the left 
in the benign cases in which the prognosis is given, and hyperleukocyto- 
sis, hyperlymphocytosis and a decreased number or, absence of mono- 
cytes and eosinophils in the severe cases in which the prognosis is bad. 
In the posteruptive period there are slight leukocytosis, slight lympho- 
cytosis or normal lymphocythemia and an increased number of" eosino- 
phils and monocytes. In measles in children of less than four years of 
age the leukocyte picture is variable. 


The Immunologic Researches on Whooping Cough,— -Deere, Marie 
and Pretet (^Ann, dc. mcd,, 1929, 25, 434) studied colonies of Pertussis 
bacilli obtained by cultivating droplets from patients with whooping 
cough. In this manner they isolated and cultivated a large number of 
strains of Pertussis bacilli. They attempted to determine whether or 
not these strains belonged to the same type and they found that none 
of the bacilli was agglutinated by experimental serum A, while bacilli 

by tl* serum in concentration 
^ to 1000. The bacilh of ail of the strains were agglutinated with 
f ^ concentration of 1 to 1500 or 1 to 1000 The 

fc Win agglutination to this serum. 
The bacilli of only 6 of the catures were agglutinated bv therapeutic 

scrum of Bordet-Gengou. The agglutinating serums ‘ aggluSed 

bacilli of all the strains at concentrations varying of from 1 to ann . 

1 to 4000. Only bacilli of the control cultur^vere nTaggtetaa te7 
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The Nonvenereal Affections of the Genitalia.— Semon {Brit. J. Yen. 
Dis., 1929, 5, 144) discusses conditions of the genitalia commonly seen 
by the dermatologist. Chief among local expressions is the occurrence 
of eczema usually as moist intertrigo. Occasionally eczema is asso- 
ciated with thread-worms, rectal fissures or an underlying mycosis. A 
chronic dry pruritic form is of neurogenic significance. Psoriasis may 
appear on the genitalia as its sole localization, and as such is important 
in differential diagnosis from the nonulcerative late syphilide. Lichen 
planus of the penis is usually nonpruritic and may persist for months 
or years. Urticaria in the form of Quincke’s edema is prone to attack 
the scrotum or a single labium majus. It is painless, afebrile and unac- 
companied by glandular swelling, all of which should protect the patient 
from surgical intervention. Its sudden onset and history of previous 
attacks is likevdse characteristic. The author has used intravenous 
injections of afenil (calcium-mea compound with good success. Medic- 
inal eruptions include the genital reactions to antipyrine and phenol- 
phthalein and the lesions of dermatitis venenata resulting from petro- 
leum products, quinin in pessaries and certain mercurial ointments. 
Erythema multiforme and pemphigus frequently present their primary 
signs on the genitalia in the form of bullre and often ulcers. Anogenital 
pruritus includes patients in two main categories, the well-nourished, 
opulent middle-aged man of sedentary habits and the nervous high- 
strung woman of temperate and otherwise blameless disposition. 
Frequently fungi can be demonstrated in this type of case, and in a 
high proportion relief is obtained by the empirical use of fungicidal 
ointments. Pediculi and scabies tire important, quite as much as a 
result of improper measures sometimes employed in their treatment 
as because of the disease itself. Herpes genitalis and condyloma 
acuminatum appear to be conveyed by sexual intercourse and are often 
confused with more serious conditions. Molluscum contagiosum may 
assume the gigantic type, occasionally is subject to secondary infection 
and frequently remains unchanged for years. Important among the 
nonvenereal ulcers are those due to mechanical, chemical or thermal 
trauma; the acute tuberculous ulcer, the diphtheritic ulcer and the 
gangrenous ulcer of varied etiology. 

Dr. T. Anwyl Davies, in discussing the author’s paper, emphasized 
the Trichomonas vaginalis as a not uncommon cause of vaginitis. 
This parasite appears to become pathogenic in the presence of other 
organisms favoring its growth. Dark-field examination is the best 
method to demonstrate its presence in the secretion. The patients 
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complain of a severe irritation and a greemsli discharg^ ^Id alkaline 
douches readily clear up this type of vaginitis. Dr. Doble referred to 
two cases of ulceration of the genitalia that were cured by the use oi an 
autogenous diphtheroid vaccine. 


The Spirocheticidal Activity of the Human Syphilitic Serum and the 
Immunologic Significance of the Wassermann Eeaction.— Kolmer and 
Rule {Arch. Derm, and Syph., 1929, 20, 90) working on experimental 
rabbit syphilis, mixed suspensions of active Spirocheta pallida with the 
unheated sterile serums from both healthy nonsyphilitic individuals 
and syphilitic (strongly positive Wassermann) individuals. Control 
animals received the spirochetal suspensions mixed with saline solution. 
All the control animals became infected with syphilis while the animals 
receiving the spirochetal suspensions mixed with human syphilitic or 
nonsyphilitic serums did not all develop active syphilis. The fresh 
normal and syphilitic serums appear slightly and equally destructive 
for Spirocheta pallida at 37° C. in vitro in an exposure of two hours as 
compared with a physiological solution of sodium chlorid. 

Further experimental studies were done to determine the effect of 
human syphilitic (strongly positive Wassermann) and nonsyphilitic 
serums in viw on rabbits with active syphilis. The animals were treated 
in two groups, one with intravenous injections of syphilitic human serum 
while the other group received nonsyphilitic human serum. In no 
instance were there any appreciable curative (spirocheticidal) effects 
nor a response to the nonspecific effects of serum proteins. No immunity 
could be obtained by injection of syphilitic human serum into rabbits 
prior to inoculation with spirochetal suspensions. 

The authors conclude that acquired immunity in syphilis is not 
humoral in character and is not due to demonstrated spirocheticidal 
antibodies in the serum. Specific serum prophylaxis and treatment 
of syphilis does not occur nor is it possible by known methods. Syphi- 
litic serum containing large amounts of complement-fixing antibody 
(strongly positive Wassermann) is apparently devoid of specific spiro- 
chetal activity The presence of the complement-fixing antibody does 
not denote_ coincident presence of antispirocheticidal substance but 
may be an index of tissue immunity. 
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The Present Sta^s of Lead Therapy in Malignant Disease —In viV 
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profession to peruse the report of Blair Bell {Bril. Med. J., 1929, i, 
431) who is the chief proponent of tlie method. His report deals 
with the results obtained from November 9, 1920, to November 9, 1928, 
and therefore gives a good general survey of the situation. The report 
is as follows: 


1 . 

9 



566 

359 

198 

161 

77 

7 

5 

22 

31 

2 

12 

51 


Total number of cases treated 

Died of the disease before treatment could be completed . 

(a) Received less than 0.25 gm. of lead 

(b) Received more tlian 0.25 but less than 0.5 gm. lead 

3. Died of disease after treatment was concluded . 

4. Died of intercurrent affections, while under treatment^ 

5. Died as result of extensive destruction of tissue - . 

6. Complete treatment refused 

7. Too recent for results to be estimated . 

8. Believed cured but died of other affections 

9. Disease completely arrested 

10. Belie%’ed cured and treatment stopped 

Bell reminds us that in anj*^ estimate of results the serious type of case 
treated must be clearly remembered; it may be described as consisting 
largely of that in which the condition was considered hopeless. Ignor- 
ing, however, any consideration of temporary benefit, amelioration of 
symptoms and prolongation of life, it appears that 303 cases have to be 
considered (items 2 (b), 3, 8, 9 and 10) cases which received more than 
one-half of the minimum treatment advised. Seventy-seven died 
after full treatment, consequently it might be argued that there were 65 
successes as opposed to 77 failures. Moreover he has reason to believe 
that at least 40 per cent of the “too recent” cases will terminate favor- 
ably. Nevertheless, to put Ins statistics in the worst possible light, he 
states that there were 65 successes out of 303 cases treated, that is 
21.5 per cent of successful results. He urges the recognition of the 
follovnng points relative to tins form of treatment: (1) No one in his 
senses would care to suggest that the possession of a knife and a few 
instruments is all that is required for the surgical cure of carcinoma of 
the stomach. Yet some seem to think that for lead tlierapy in this 
disease all that is required is that lead shall be pumped into the veins of 
the sufferer. (2) The seientifically minded inquirer will not demand 
that a new method of treatment for cancer operating on the worst and 
most advanced types of cases shall give far better initial statistical 
results than those obtainable witli other long established and standard- 
ized forms of treatment acting on early and selected cases; but if it 
should be so, those capable of appraising evidential values will appre- 
ciate the vast possibilities that await full and proper development of 
the method tested. 


Differentiation Between Syphilis and Cancer of the Cervix.— It is 
well to remember that in any field of medicine syphilis may have to 
be considered as an etiologic factor and its ability to mimic various 
types of lesions has long been known. In the consideration of the 
differential diagnosis between s^hilis and cancer when we are con- 
fronted with a lesion on the cervix, Gellhorn (Am. J . Sypli., 1929, 13, 
1) states that the consistency of the new growth constitutes a very 
valuable diagnostic criterion. A syphilitic lesion may be soft on the 
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surface but is always hard or firm in the depth so that the examining 
finger cannot penetrate deeply. This behavior is due to the fact that in 
syphilis the connective tissue is infiltrated and, therefore, become 
more resistant. In cancer on the other hand, there is but an apparent 
hardness, produced by the masses of newly formed epiWielial cells, 
but on continued pressure, the finger can always break through into 
deeper layers where it encounters a soft spongy tissue. Superfacial or 
deep disintegration is characteristic of a malignant growth. He believes 
that the color of the lesion is of great diagnostic imporance. Syphilitic 
lesions have a more or less marked yellowish discoloration which is 
relieved by a reddish undertone, while cancer appears a very deep red 
to the eye. Chancres and secondary syphilitic ulcers are almost always 
surrounded by a thin red line caused by new formations of capillaries. 
If the lesion is separated from the external os by a zone of normal niucosa 
the diagnosis of syphilis may be safely made. ' Of course, the microscopic 
examination usually will make the absolute diagnosis. . 
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Iridoavulsion.— Habbing (Penn. Med. J., 1929, 32, 766) presents a 
case of complete loss of the iris; it is of particular interest because of the 
light which it will tluow upon the process of accommodation. The. iris 
had been completely torn off by a splinter of glass, so that the ciliary 
muscle was exposed and the ciliary body and the. fibers of the zonule of 
Zinn could be seen plainly. Even with an ordinary ophthalmoscope it 
is possible to see that the body of the ciliary muscle distinctly moves 
forward and the lens approaches the cornea; also the periphery of the 
lens assumes a slightly mottled appearance which becomes smoother iii 
distant vision. The patient, ten months after the accident, has 6/6 
vision and is not bothered particularly by light, though she wears a 
slightly colored lens. 


Ocular and Surgical Torticollis.— Beaun (Med. Klin., 1929, 25,. 590) 
report ocular torticollis showing none of the characteristics of surgical 
torticollis; degeneration of the sternocleidomastoid muscle; asymmetrV 
of the skull and of the face; inlieritability of the trouble and frequent 
.association mth other deformities; regular, rapid, cicatricial regenera- 
tion ot the operahvely removed sternocleidomastoid muscle The 
position is assumed to restore binocular vision and most frequently 

The head is then inclined 
to the healthy side, bent slightly forward and turned to the healtliv 
side; thus binocular vision is restored. Should the inferior oblique be 
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affected, the head is raised, turned to the healthy side and inclined to 
the diseased side. On the other hand, if the superior rectus is paralyzed 
the head is raised, turned to the side of the affected eye and inclined to 
the healthy shoulder. An isolated paralj'sis of the inferior rectus causes 
a bending, turning and inclination to the affected side. Treatment 
consists of tenotomy on the unaffected side of the proper muscle to 
produce compensation; for instance, if the superior oblique is affected 
compensation is obtained by tenotomy of the inferior rectus on the 
healthy side. Surgical and orthopedic measures, such as are used in 
surgical torticollis are absolutely unavailing. Convergent squint, 
nystagmus and sometimes improperly corrected astigmatism may also 
cause ocular torticollis. 


Diagnostic Value of Isolated Pupillary Symptoms in Visceral Syphilis. 
— Luria {DeuUch. vied. Wchnschr., 1929, 55, 1073) states that anomalies 
of the pupils may appear as an isolated symptom in visceral syphilis 
and are of importance for early diagnosis since they bear witness of the 
pleural-visceral nature of the disease. By anomalies of the pupil Luria 
does not mean those pronounced changes which indicate an involvement 
of the central nervous system, but slight ones which may be overlooked 
by the examining physician. Anisocoria, Argyll-Robertson and finally 
the disappearance of the sharpness and distinctness of the delineation 
of the iris are all isolated signs which he found variously combined and 
not rarely only on one side. While anisocoria appears in a number of 
nonsyphilitic diseases it is far more frequently associated with them. 
The Argyll-Robertson need not be the sharply pronounced type; lesser 
degrees of the condition are equally indicative. These signs are par- 
ticularly excellent since they may be residua of an earlier syphilis being 
extremely stabile and not yielding to specific treatment; they also may 
occur in hereditary sj’-philis. 


Optic Neuritis and Dental Sepsis.— Smith {Brit. Med. J., 1929, ii, 99) 
reports the case of a man, aged thirty-five years, who came complaining 
of a “black cloud” in the outer field of his left eye. Examination 
showed the macula normal, but the nasal edge of the left optic disk was 
“ fluffy.” Vision in each eye was 6/6 with correction. Using the Elliot 
scotometer it was found that the blind spot of Mariotte was much 
enlarged with snail-track extensions toward the fi:xation point and one 
or two isolated scotomata. This, in conjunction with the hazy nerve 
head, pointed to optic neuritis. Physical examination was negative 
except for secretion in a tonsil, which was removed. Five days later- 
some color perception was lost and vision had dropped to 6/12. The 
teeth were rayed and two proved to be suspicious; two others had 
pyorrhea. The four were extracted. A week later vision had improved 
to 6/9 and in seven weeks it was 6/6, the optic disk normal and all con- 
sciousness of the cloud gone. There can be no doubt of the relation of 
the dental sepsis to the optic neuritis. Smith also stresses the import- 
ance of Elliot’s scotometer, since the enlargement of the blind spot 
and the two small scotomata %vould have been entirely missed by the 
ordinary perimeter. Witliout its use the significance of the slight 
haziness at the nasal edge of the disk wmuld have been missed. 
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The Asthma-Eczema-Prurigo Complex.— Drake {Brit. J . of Dermal, 
and Syph., 1928, 50, 407) details an account of 20 skin conditions, _ all of 
which were associated with asthma either in the patient or in his 
immediate family. Of these cases 14 were flexural eczema and 6 were 
nonflexural in type. The latter group included 1 case of infantile 
eczema, one case of pruritis with urticaria, one case of lichen urticatus, 
one nonflexural eczema, and 2 cases of ichthyosis.^ Most of the cases 
had septic foci and a small series had definite protein sensitization. All 
the eruptions associated with asthma were characterized by intense 
itching which, like asthma itself, is of paroxysmal nature. Most 
important in the causation, in the belief of the author, is the nervous 
coefficient or “make-up” of the patient. Underlying the asthma- 
eczema-prurigo complex is an inherent— or possibly acquired— dys- 
function or dysharmony of the autonomic nervous system. 

A Positive Symptom o£ Mastoiditis. — Berger {Ann. Otol. Rliinol: 
and Laryngol., 1929, 38, 1929) calls attention to spasm and rigidity of 
the upper third of the M. sternocleidomastoideus as a frequent symp- 
tom of mastoiditis — especially in children or in adults with thin mas- 
toidal cortices or whose mastoids have been perforated. The spasm 
and rigidity depend upon the extension of the suppurative process and 
“are found only when mastoid cells have undergone necrosis.” The 
symptom is elicited best by gently palpating with the fingers of both 
hands and comparing both sides. It is only of significance when 
present. 


Scalp Tenderness as an Indication of Dural Involvement in Mas- 
toiditis.— Having observed that scalp tenderness frequently has been 
the chief complaint of patients with acute mastoiditis, Dixon {Ann. Otol. 
Rhinol. and Laryngol., 1928, 37, 1154) has found that this symptom is 
of value; (1) as an indication for exposure of the dura of the middle 
fossa at operation; (2) as assistance in selecting the most extensively 
involved ear in bilateral mastoiditis; (3) as an additional indication for 
mastoidectomy; (4) in the diagnosis and drainage of an extra dural 
abscess, and possibly in the prevention of this complication. Patients 
with umlateral scalp tenderness often complain of shooting pains to 
the corr^ponding eye and sharp, intermittent shooting pains deep 
within the ear of the same side. At operation, the author has been 
impressed by the marked zypmatic destruction and extensive involve- 
ment of the dura of the middle fossa, which he has encountered more 
frequently in adults over fifty years of age. After a recitationXfi 
.Hustratu-e cases and o£ 2 paradoxical ones. Dixon npo^ a 
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neurologic consideration of the reasons for scalp tenderness in cases 
presenting middle-fossa dural involvement and states that “it is quite 
e%ddent that the fifth nerve is intiraatelj^ connected with the dura of 
the middle fossa. Also it is a well-known fact that nerves passing 
through the Gasserian ganglion are quite susceptible to disturbances of 
sensation.” 


A Study of Acute Infection of the Respiratory Tract in the Ape.— 
During an investigation of the type of acute infections of the human 
upper respiratory tract usually grouped under the term “Common 
Cold,” Dochez, Shibley and Mills (Proc. Soc. Expcr. Biol, mid Med., 
1929, 26, 562) selected as the animals for investigative purposes the 
anthropoid apes, inasmuch as they not only frequently suffered from 
“ Common Colds,” but that the source of infection was a human being, 
similarly afflicted. It was found that, during periods of normal health, 
the upper respiratory flora resembled, in respect to bacteria present, 
that of the human upper respiratory tract to a surprising degree.^ 
During the period of observation a number of the animals contracted 
upper respiratory infections presumably from chance human contacts 
and the marked increase in numbers and spread in area involved by 
the potentially pathogenic bacteria aheady present in the upper, 
respiratory passages was one of the striking features of the picture. 
In an attempt to communicate by means of a filterable agent a respira- 
tory infection comparable to the human cold, filtrates of nasopharyngeal 
washings from early human cases with a “Common Cold” were intro- 
duced intranasally into several apes. Of the first 7 animals so inocu- 
lated, 3 contracted upper respiratory infections similar in tlieir mani- 
festations to the spontaneous infections of the simian and to the “ Com- 
mon Cold” in human beings. The incubation period of the experimental 
infection was about tliirty-six hours. The nature of the active filterable 
agent is as yet unknown. From the filtrate in all positive experiments 
an anaerobic bacillus of the Dqie described by Olitsky and Gates was 
cultivated. 


Investigations of Diphtheria Carriers. — In presenting a statistical 
study on human carriers of B. diphtheria:, Kollmann {Arch.f. Kinderh., 
1929, 86, 185) found that of 3062 children, 418 (13.6 per cerit) harbored 
the Klebs-Loeffler bacillus in their upper respiratory passages. The 
carrier state was encountered most frequently in younger children; 
and in 38 per cent of newborn infants. The number of carriers increased 
during the winter, spring and autumn; also, among those cMldren 
Ihdng in unhygienic emdronment, and in those who had gastrointestinal 
disturbances and pathologic states in their nasophar;^mges. The inci- 
dence of morbidity’' paralleled that of the carrier state. Most favorable 
therapeutic response followed isolation and topical application of silver 
nitrate solution (2 per cent). 


' Shibley, Hanger and Sachez ■vsith the assistance of Mills (Proc. Soc. Exper. 
Biol, and hied., 1926, 22, 258.) See Retrospect; Am. fovE. Med. Sci., 1926, 
172, 300. 
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Effect of Ultraviolet Light on the Blood —Of thirty-one abnormal 
cases studied by Dorre {Arch. Phys. Therap, X-ray, Radium, 1929, 10, 
296) there "was a definite decrease of the red blood cells in those cases 
receiving a general exposure. The white blood cells and lymphocytes 
were definitely increased in those cases irradiated by the fractional 
method, and general irradiation produced no appreciable difference. 
The hemoglobin was slightly increased by both methods. Coagula- 
tion time was decreased in 60 per cent of the cases. Blood platelets 
were increased 100 per cent in every case studied. 


The Visualized Esophagus in the Diagnosis of Diseases of the Heart 
and Aorta. — Rigler (^m. J. Roent. and Rad, Therap., 1^29, 21, 563) 
strongly recommends visualization of the esophagus with barium for 
roentgenologic examination of the heart and aorta. A very thick 
barium paste is used, which the patient holds in his mouth, swallowing 
it only when all preparations have been made. Roentgenoscopic - 
examination is made in the posteroanterior, right and left oblique and 
right lateral positions. Dilatation of the left amide is an early and 
fairly constant sign of mitral disease, and its absence makes a diagnosis- 
of mitral disease very doubtful. Such dilatation or its absence may be 
proved by examination of the esophagus ivhich is displaced posteriorly 
and compressed when the left auricle is enlarged. It may also be 
displaced to the right, rarely to the left.. Using the esophagus as the 
right border, a more accurate Uansverse measurement of the transverse 
and descending portions of the aortic arch can be made. Dilatations 
of the arch will produce deAuation to the right and posteriorly and com- 
pression of the esophagus. The actual size of an aneurysm can be 
clearly delineated. Tortuosity and lengthening of the descending 
aorta, such as occm with arteriosclerosis and hypertension, can be 
graphically demonstrated by distortion of the esophagus, which accom- 
panies the aorta in its course. Dilatations, either local or general, of 
the descending aorta produce anterior displacement and compression 
of the esophagus. If the dilatation or aneurysm is in the proximal 
three-fomths, there may also be displacement to the right; if in the 
distal one-fourth, there may be displacement to the left. 


Radiation Treatment of Cancer of the Breast.-In the experience of 
PFAHLERandWiDMANN(yJOT. Therap., im 21 546) 

recurrent cancers of the breast with glandular and mediastinal meksta- 
S.S show a postoperative life of forty-five months with irradiation as 
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compared with twenty-seven months when sm'gery alone is used. 
Inoperable primary cases show an average life of fifty-four months 
when treated by radiation, as compared with thirty-fom* months when 
no treatment is given. In an average of the statistics from ten clinics 
in which surgery and irradiation were used, 58.3 per cent three-year and 
43.2 per cent five-year cures, as compared with the surgical results 
alone in thirty-two clinics in which there were only 38.6 per cent three- 
year cures and 28.8 per cent five-year cures. The VT'iters therefore 
recommend irradiation in all cases of cancer of the breast, with or 
without surgery, according to the indications. 


The Effect of Roentgen Rays on the Gall Bladder; Experimental 
Production of Cholecystitis. — A definite acute and chronic cholecystitis 
was experimentally produced by Brams and Darnbacher {Radiology, 
1929, 13, 103) in a series of dogs with dosage of Roentgen rays that are 
within the range of those used for therapeutic purposes. The changes 
produced are destructive. They consist of hemorrhage, inflammatory 
edema, round-cell infiltration, fibrous tissue hyperplasia, and, in some 
instances, necrosis of the epithelium, and resemble the type of chole- 
cystitis produced by chemical means. Basing their opinion on the 
relative lack of injury to the exposed portion of the duodenal and 
pyloric mucosa, the authors believe that the gall bladder epithelium is 
comparatively more sensitive to Roentgen ray exposure than the other 
organs in apposition to it. Hence the possibility of injury to the gall 
bladder by deep therapy in the region of the right upper quadrant 
must be borne in mind. 


Pulmonary Syphilis. — A case of syphilis of the lung in a woinan 
thirty-nine years of age is reported with illustrations by Allison {Am. 
J. Roent. and Rad. Therap., 1929, 22, 21). Roentgenograms made 
during an attack of influenza showed a nodular consolidation extending 
out from the root of the right lung and invading the parenchyma of all 
three lobes. The shadow of the right diaphragm was faintly visible 
trough a thickened pleura which partially obscured the lower half of the 
chest. Six months later roentgenograms showed a definite extension 
both of the pleural thickening and the pulmonary consolidation. The 
lesion resembled an infiltrative type of Hodgkin's disease. One month 
afterward, and approximately three weeks after treatment with salvarsan 
and mercury was instituted, a third set of films showed remarkable 
resolution of the process. After four months of treatment the lesion 
had almost completely disappeared. 

The Effect of Iodized Oils on Serous Membranes. — From experi- 
ments on dogs, Grandall and Walsh {Radiology, 1929, 12, 499) con- 
clude that lipiodol and lipoiodin are irritating to certain serous mem- 
branes. Intrapericardial injection produces pericarditis with effusion, 
followed by death in about two weeks. Intrapleural injection produces 
a pleuritis of variable grade; some animals die. Injection into joints 
produces some inflammation of the capsule. Intraperitoneal injection 
appears to be harmless. Poppy-seed oil and ethyl brassidate are 
equally as irritating to the pericardium as their iodin compounds; 
sesame oil is somewhat less irritating, while olive oil appears to be 
practically innocuous. 
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Arteriosclerotic Parkinsonism. — MacDonald Critchley {Brain, 
1929 , 52 , 23 ) makes an extensive review of the literature for the purpose 
of calling attention to Parkinsonian symptoms in connection ^yith the 
arteriosclerotic syndromes. From this study he arbitrarily divides the 
entire group into subtypes. Type I being characterized by rigidity, fixed 
facies and short-stepping gait. Type II is similar to Type I with the 
addition of pseudobulbar manifestations. Type III is similar to Type I 
but with the addition of dementia and incontinence of urine and feces. 
Type IV is similar to Type I with signs of pyramidal disease but without 
pseudobulbar manifestations. Type V, as Type I, but with super- 
imposition of cerebellar symptoms. He reviews the symptomatology 
and pathology in great detail and compares the arteriosclerotic syn- 
dromes with postencephalitic, senile and idiopathic forms of Parkin- 
sonism. He believes that in association with cerebellar arteriosclerosis, 
incomplete pictures of Parkinson’s disease are more common than 
complete pictures and all degrees of involvement may occur. The chief 
differential points between arteriosclerosis and idiopathic varieties are 
that the arteriosclerotic cases may commence suddenly, although an 
insidious onset is more usual; the progression is more rapid and may 
proceed by a series of abrupt exacerbations; the age of onset while 
approximately the same in the two conditions is of some value, as very . 
early or very late onset is suggestive of a vascular basis; the tremor 
is usually absent in the sclerotic cases, the muscles feel firmer to the 
touch and the rigidity is often characterized by a superadded tendency 
toward catatonia; many of the arteriosclerotic cases show bulbar signs 
and emotional incontinence or may show a more or less profound 
dementia; and evidence of focal cerebellar symptoms, of peripheral 
arteriosclerosis, or of high blood pressure suggests the arteriosclerotic 
type. The blood pressiue, however, may be low in the senile or decres- 
essential pathological features are lesions in the globus 
palhdus and in the substantia nigra but changes at other levels can be 
deinonstrated as contributing toward the rigidity. He believes that 
Farkinsomsm is a sjmdrome which may occur under numerous patho- 
logical circumstances, depending upon the site rather than the nature 
01 the disease. 

Myasthenia Gravis with Changes in the Central Nervous 
System.-DouGLAS McAlpine (Brain, 1929, 52, 6) presents a case of 
myasthema gravis occurring in a female, aged twenty-three years Onset 
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with dysarthria at twenty-two years, followed by diplopia and fatig- 
ability, especially in the evening. A, year later she showed physically, 
bilateral and variable ptosis, diplopia, weakness of the orbicularis oculi 
and of the lower facial musculature. Fatigue was easily inducible in the 
soft palate, tongue and limbs. Reflexes and sensation were normal. 
Exitus after fifteen months of illness in a dyspneic attack. Autopsy 
showed no gross abnormalities of brain or spinal cord. Histologically 
the visceral and endocrine organs were normal except that the thymus 
gland was markedly hypertrophied. Cerebral cortex, subcortical white 
matter and basal ganglia were normal except for a raucocytic degenera- 
tion, especially involving the white matter. Motor nuclei in the brain 
stem were unaltered except that a few cells at each third nucleus showed 
slight changes. The vessels were normal. The spinal cord showed 
marked infiltration of the bloodvessels with round cells and a slight 
degree of gliosis, especially around the anterior horns, but the motor 
cells were normal at all levels. Mucocytes were more prevalent in the 
spinal cord than elsewhere. He considers the possibility of myasthenia 
gra%ds being related to epidemic encephalitis but after review of the 
literature he concludes that no definite relationship is to be demon- 
strated in any of the cases so far reported. The marked inflammatory 
reactions e^'ident in his ovm case he considers to support the idea of 
such a connection to some extent, especially as mucoid degeneration 
is more often associated with epidemic encephalitis than with other 
organic brain diseases. The same considerations lead him to conclude 
that his ovm case does not fall into any previously described clinico- 
pathologic group. “ It is concluded from a study of the case that there 
is a form of myasthenia gravis associated with inflammatory changes 
in the central nervous system, the cause of which is at present prob- 
lematical.” 


A Case of Relapsing Interstitial Hypertrophic Polyneuritis.— Harris 
and Newcomb {Brain, 1929, 52, 108) present a case differing clinically 
from that of Dejerine and Sottas yet showing the same pathologic 
picture. The chief difference lies in the recurrent attacks resembling 
poljmeuritis over a period of six years Avith complete recovery between 
the attacks. The last attack lasted t\\*elve months with muscular 
wasting and foot drop and terminal attacks of choking, dyspnea and 
finally paralysis of the diaphragm due to involvement of the vagus and 
plirenic nerves. They find no previous case, identical to this, Avith 
necropsy, in the literature. They believe that the Dejerine and Sottas, 
type of familial hypertrophic interstitial neuritis should be distin- 
guished as a separate group from recurrent polyneuritis, although the 
hypertropluc changes found in this case forms a remarkable link betAveen 
the two groups and both may be due to a similar cause. . 

Death Following Cistema Puncture. — Pineas {Der Nervenarzt, 1929, 1, 
25) states that very few cases Avith death following cistema puncture 
haA’^e been reported. He reports the case of a man, aged fifty-six years, 
who had been considered as cerebral lues Avdth a negative blood and 
spinal fluid Wassermann. The Tandy and Nonne tests AA^ere both 4+ i 
gold sol 221100; mastic 122200. He had previous lumbar puncture 
and on August 6, 1927, cistema puncture AA’^as performed with the patient 
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in the sitting position. The needle was inserted 6 cm. without obtain- 
ing any fluid. It was withdrawn and a secpnd needle was inserted 
about 5 cm., but no fluid was obtained. As an attempt was made to 
push the needle a little deeper the patient collapsed, so the puncture 
was abandoned and the patient placed in bed. He had a bigemmus 
pulse and Cheyne-Stokes respiration. He improved somewhat alter 
the administration of stimulants . but died about nine hours after the 
puncture. At autopsy, they found a generalized clu’onic y^cular 
change of extreme degree. The vessel walls were greatly thickened, 
both in the brain and spinal cord. The paths of the two needles were 
seen in the pia and there was a marked subpial hemorrhage. In varied 
locations (brachia pontis, the sensory vagus nucleus, and so forth), 
they found bloody extravasation immediately sinrounding the vessels. 
The vessels of the fourth ventricle were enlarged with very thick walls 
and bound together in a fibrous mass with the medulla and the cere- 
bellum. At the site of the needle punctures in tlie pia were two vessels 
which had been penetrated and extruded blood on pressure. He con- 
siders that the chronic changes in the bloodvessels were predisposing 
factors to the lethal result of cisterna puncture. In spite of the exitus 
the author considers that the large number of cases that have been 
successfully performed makes this procedure still desirable but he 
believes it should be performed with extremely careful technique and 
even then in some cases may not be entirely free from accidents. • 
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Researches on the Titer of the Blood Lipase in-Pifierent Forms 
of Tuberculosis.— Micolau and Antinescu {Arch. fbum. de pathol. 
exper., 1928, 1, 437) studying the blood lipase in 30 cases of tuberculosis, 
with especial involvement in different instances of pulmonary paren- 
chyma, bone, serous membranes, and meninges, found the titer of the 
ferment well maintmned in the incipient stages of the disease but 
considerably dimimshed in the graver forms of the malady The more 
acute types of tuberculosis with miningeal involvement showed little 
diminution of the blood . lipase. It appeared that the lipase titer 

ISwifT tlie general state of the disease than 

wi^ the degree of advancement of a local tuberculous lesion. Its 
fGunrS associated With an unhappy clinical course and un- 
faiorable prognosis. In 9 cases, m which the lipase .in pleural or 
peritoneal fluids was determined, its titer was approximately half the 
er of the serum lipase. The lipase ferment was not found h'n the 
cerebrospinal fluid of conditions of tuberculous meningitis, but neither 
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is its presence demonstrable normally. The lipase occurring in tlie 
blood was found to be a serum lipase, as evidenced by its reactions to 
quinine, atoxyl and sodium fluoride; pancreatic and hepatic lipases 
were not demonstrable in the blood serum. The resistance of serum 
lipase to quinine varies wdth the titer of the ferment, being greater when 
the lipase is more active while atoxyl and sodium fluoride also inhibit 
its action. 


Laboratory Infection with Bacillus Typhosus.— Little is known about 
man 3 ’^ of the conditions of infection with the Gram negative pathogenic 
bacilli of tJie intestinal tract. The accidental infections in laboratories 
which have occurred from time to time have been brought together and 
analyzed by Kisskalt (Arch.f. Hyg. u. BakicrioL, 1929, 101, 137). The 
cases from a previous report in 1915 are included and a number of most 
interesting facts are given. There were 39 cases of infection with pure 
cultures of Bacillus typhosus in rvhich tlie moment of infection was 
known. Of these 6 were fatal, 6 very severe, 5 severe, 10 rather severe 
8 were mild and in 4 severity was not mentioned. The incubation 
period of 32 cases varied between three and twenty-one days, and in 14 
of the 32 it was under fourteen daj^s. Some of the responsible cultures 
had been on media for a long time, while otliers were but recently 
isolated. The number of bacilli entering the oral cavity was usualty 
large but not necessarily so, and a number of cases are reported in 
which although the bacilli were taken into the mouth the infection did 
not follow. This latter type of case is usually kept secret so that tlie 
percentage of those receiving the bacilli who became ill cannot be 
determined. A group of cases in which tlie infection wdth pure cultures 
was most probable, another group in which it clearty appeared to have 
occurred in the laboratory but in which it was not known whether from 
cultures, stools or urine, and a third group in which the infection w^as 
from either intestinal contents or blood, all add to the interest and value 
of the report. A number of examples of laboratory infections with otlier 
bacteria help to strengthen the impression tliat laboratory infections are 
not as uncommon as is generally believed. 
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A Study of Diphtheria Mortality.— Lucia {Univ. of Calif. Pnh. Health 
1929, 1, 247) made statistical comparisons of diphtheria mortality in 
three age groups in relation to conditions of urban and rural populations 
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and establislied the following relations: (o) Deaths m the 0 to 4 age 
sroun during a year of low incidence are most hkely to occur in urban 
populations, especially in industrial commumties, among the illiterates 
who live under crowded conditions, and where there is concentration ot 
child population. An increase in the humber of homes tends to reduce 
the number of deaths from tliis disease, as does also an increase in me 
number of persons engaged in farming occupations. Negroes also 
correlate negatively with deaths in this age group. During an epidemic, 
urban population with its accompanying industrialism does not tend to 
proportionately increase the number of deaths in the 0 to 4 age group. 
On the other hand, more complete dissemination of the organism pro- 
duces a higher mortality in rural sections of the country where there are 
many susceptible children, (b) Deaths in the 5 to 9 age group are more 
prevalent in cities over 25,000 population in a year of low diphtheria 
incidence. A high mortality is associated positively with manufac- 
turing industries, child population concentration, and, to some extent, 
with illiteracy. Where there are many negroes, many homes per unit 
population, and much farming, the number of deaths is low. _ During 
an epidemic year the mortality in this age group increases in cities, and 
rises in proportion to the number of homes, number of persons engaged 
in farming occupations, and number of children in the 0 to 4 age group. 
The number of deaths, however, drops in inverse proportion to the 
urban population, number of illiterates, and negro population, (c) 
Deaths in the 10 and over age group in a nonepidemic year occur in 
direct relation to the number of homes, and in a lesser degree, to the 
number of persons engaged in manufacturing occupations. There are 
comparatively few deaths in this age group among illiterates and 
negroes. During a year of high incidence, the 10 and over age group 
mortality rises among persons ’ engaged in farming occupations, but 
drops among those engaged in manufacturing occupations. It remains 
high in relation to the number of homes, (d) Deaths among all age 
groups, in a year of low diphtheria incidence, usually occur in relation 
to urban communities where there are great chances of infection by 
contact because of overcrowding. Under epidemic conditions, the high 
mortality shifts from urban to rural communities, when increased dis- 
semination makes possible the spread of infection to the great reservoir 
of susceptibles in country districts, (e) Better social and economic 
conditions tend to protect children of the 0 to 4 age group from diph- 
theria, and dius to build up a large group of susceptibles in the later age 
groups who suffer high fatalities especially during epidemics, (f) 
There is a rise in ratio of the number of deaths in the 5 to 9 age ctoud 
to the number m the 0 to 4 age group across the United States from south 
to ea^, and east to west. This rise seems dependent upon the differen- 
tial effect of certain population variables, for example, number of homes 
per unit population, illiteracy, etc. (g) The secular trends of the 
ratios of Ae number of deaths m the 5 to 9 age group to the number in 
the 0 to 4 age group are upward m all sections of the country This 
tendency may be die effect of the epidemic year of 1921 or it may indi- 
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artificial immunization of the 0 to 4 age group, rather than of the 5 to 9 
age group. It is apparent from this study of mortality tliat the im- 
munization of school children should not be neglected, at least in tlie 
western states, (i) Although the actual number of diphtheria deaths 
occurring in childi'en of ages 0 to 4 years is greater than in those of 
ages 5 to 9, a proportionate mortality for the 5 to 9 age group of 16 per 
cent, as compared with a proportionate mortality for the 0 to 4 age group 
of 3 per cent, indicates that diphtheria is an important cause of death in 
the 5 to 9 age group. This is an additional reason for directing efforts 
toward immunization of this group. 


Eocky Mountain Spotted Fever. A Preliminary Report on the Weil- 
Felix Reaction.— Kerlee and Spencer (U. S. Piih. Health Rcp.j 1929, 
44, 179) found that the serum of rabbits and of humans suffering from, 
or convalescent of, Rocky Mountain spotted fever gave a positive 
reaction with certain strains of tlie proteus organism. This is a point 
of similarity between this disease and tjT)hus fever. 


A Study of the Relationship between Type of Ventilation and Res- 
piratory Illness in Certain Schools of New Haven, Conn.— Greenburg 
{U. S. Pttb. Health Rep., 1929, 44, 285) reports studies on 2052 people 
in mechanically ventilated schools and on 1546 pupils under window 
^’■entilation. The results of the observations seem to clearly favor 
window ventilators, the figures for the latter group showing absences 
for respiratory conditions about half as large as tliose for the mechanic- 
ally ventilated units. The exact cause of this difference was not 
determined. The conclusion has the following final paragraph taken 
from the report of the New York State Commission on Ventilation: 
Because window ventilation is practicable for the ordinary schoolroom 
it does not follow of course that tlie assembly room, the tlieater, and 
other places seating, in certain cases, many people can also be dealt 
with in this manner. Each type of inclosure must be handled as a dis- 
tinct problem. Natural ventilation has its limitations. That tlie 
schoolroom is not beyond these limitations is indicated by tliis study. 
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THE INFLUENCE OF RESEARCH IN BRINGING INTO CLOSER 
RELATIONSHIP THE PRACTICE OF MEDICINE AND 
PUBUC HEALTH ACTIVITIES.* 

By Theobald Smith, M.D., 

DIRECTOR OF THE DEPARTMENT OF ANIMAL PATHOLOGY OF THE ROCKEFELLER INSTITUTE 
FOR MEDICAL RESEARCH, PRINCETON, NEW JERSEY, 

The three concepts — research, medical practice and preventive 
medicine— contained in my theme represent three different states of 
mind. Constant application and time may have indelibly fixed and 
directed our mental outlook toward one of them. Or the mind in 
its growth may have risen above this one-phase state and combined 
in its mental outfit, two or even three of the phases typified by the 
three concepts. My task, however, is to keep them separate, for it is 
in the one-track mind that trouble arises from time to time as a 
result of conflict with the viewpoints external or alien to it. In 
taking this position I am compelled briefly to define lyhat I under- 
stand by the terms public health, medical practice and research and 
their respective sphere of action. The concept of public health or 
preventive medicine is relatively new. If we go to the Century 
Dictionary of 1885 and its later supplements we will not find any 
definition of public health, although there are such expressions as 
public holidays, public indecencies, and others recorded. Nor do we 
find any mention of the expression preventive medicine although 
other medicines, such as cephalic medicine and logical medicine, are 
recognized. We do find the term sanitary science established /it is 
to show how the parasitic and other causes of disease may be avoided. 
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Even in the Encyclopedia Britannica of 1910' we find statements of 
public health laws, but nothing to indicate that the terms public 
health and preventive medicine had become crystallized out in 
definite form. 

The present-day function of the medical practitioner is to relieve 
and palliate the pains of illness and to restore health. This is best 
understood if we take into account the evolution of medicine begin- 
ning with the dawn of human history. Two ideas seem to have 
dominated the physician— to ascribe disease to a cause and to 
search for a restorative remedy. The supernatural causes as inter- 
preted by primitive society were gradually brought to earth and its 
enveloping atmosphere and last to factors internal and external to 
the patient himself. Today they are formulated as constitutional and 
environmental. Among the latter are microbic, dietetic, and other 
depressive factors. Public health and sanitation developed out of 
medical practice, its germ being the causal concept of disease, while 
medical practice became more directlj’- concerned with the task of 
relieving distress in illness and applying empirically discovered 
means to restore normality to bodily functions. 

Public health is thus the embodiment of the newer concepts of 
disease which assert that much of routine treatment has been ineffec- 
tive, and sometimes injurious, and that the growing knowledge of 
causation forces preventive measures into the foreground. To 
determine causation and necessary conditions of disease a continuing 
analysis of disease phenomena is an essential requisite. Hence 
public health has its foundations in experimental, laboratory 
research and when it leaves the laboratory it takes its analytical 
methods into the field. Few epidemics can be traced to their source 
' without the use of laboratory methods. 

Research is fundamentallj'^ a state of mind involving continual 
reexamination of the doctrines and axioms upon which current 
thought and action are based. It is, therefore, critical of existing 
practices. Research is not necessarily confined to the laboratory 
although it is usually associated with an elaborate technique and 
complex instruments and apparatus which require a laboratory 
housing. This is controlled research which endeavors to pick out 
of the web of Nature’s activities some single strand and trace it 
towards its origin and its terminus and determine its relation to other 
strands. The older type of research involving observation and 
study of the entire fabric of disease largely with the help of the 
unaided senses, such as was the practice of doctors a century ago, 
has had its day, but backed by experience and a keen observant 
mind it even now occasionally triumphs over the narrow controlled 
research of the laboratory. It is the kind used b}'^ Darwin and other 
early biologists in establishing on a broad, comparative basis, the 
evolution of plant and animal life. Research is thus a vital part of 
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both medical practice and public health activities.^ It has become 
the fountain-head of the advances in both preventive and curative 
medicine. The bedside studies and the refined technique ot the 
laboratory may still exist side by side when they do not clash. Many 
keen bedside observations are confirmed and reenforced by labora- 
tory technique and many determinations in the laboratory are 
placed on a firm basis by the great experience of the_ physician. 
The technique of bqth preventive and curative medicine is thus 
created and remodeled from time to time by medical research. Both 
functions, though not its direct oftspring, have been adopted and 
nurtured by it. Both are governed by its results in their operations. 

When we come to the aims and objects of preventive medicine we 
find an entirely different motive power. It is the social conscious- 
ness and conscience which assumes control. Early public health 
activities emphasized the protection of the environment of the 
patient afflicted with a communicable disease rather than the 
patient himself. But both humanitarian and selfish considerations 
induced the community in the presence of certain diseases to take 
full charge of the patient. So we have as outgrowths of chiefly lay 
public health activities, the infectious-disease hospitals and the 
sanatoria for the tuberculous, to which both incipient and advanced 
patients are admitted. This incursion into the domain of the 
practising physician by bringing under one roof groups of patients 
affected with the same disease is met b3’’ a strong countercurrent 
from practice into preventive medicine. To appreciate this inter- 
change, we must focus on the principle or doctrine which underlies 
both activities. This is briefly the projection of the results of 
civilized man’s activities into the future. The idea of sowing and 
reaping, of planting and harvesting, with a period of patient waiting 
intervening, enters here. Futurity is an element of all medical 
practice todajL Even in the actual presence of disease, the phy- 
sician tries to interfere with the spread of the infectious agent in the 
body, its invasion of new tissues and organs. He tries to keep the 
virus localized, so as to reduce or prevent later injuries. He holds 
back secondary and superinfection. He studies the reactive 
capacities of the patient and tries to give them opportunity for 
maximum activity. He uses the vaccines and serums of laboratory 
origin, not necessarily to cure but to prevent further inroads and to 
mobilize latent capacities. All these procedures and measures have 
the element of the immediate or more distant future in them. They 
have almost entirely originated in laboratories devoted to public 
health, hygiene and sanitation. In brief, the treatment of disease 
has been gradually losing its character of emergency under the 
influence of research. The element of time and the natural recuper- 

coSdomtTonf ™ 
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Medical practice has furthermore greatly gained in accuracy 
through the introduction of diagnostic methods of laboratory origin 
in the examination of blood and discharges. Individuals distributing 
disease promiscuously are readily detected. The causes of epidemics 
referable to the consumption of animal products, such as milk, have 
been brought to light to the benefit of medical practice. 

Medical practice and preventive medicine apparently facing one 
another as competitors at the beginning of the bacteriologic era and 
getting their impetus from quite different medical theories and 
mental operations have been gradually drawn together willy-nilly 
by the force of truth developed by the underlying activities of 
research. This shows them to be after all of one substance, differ- 
entiated only by the points of attack. In the points of attack, how- 
ever, minor differences become accentuated. Neither side able to 
see the whole may fall into error from time to time. The organiza- 
tions devoted to problems of infectious diseases have seen only the 
microbe. The physician has seen the effects of heredity and 
'pecial constitution in the variations between individual members 
of the same family in many reactions toward disease. He had been 
clinging to heredity in tuberculosis until dislodged by the bacillus, 
and now he is returning again to a modified view of heredity, with 
the bacillus in full view however. Preventive medicine looks with 
dismay on healthy carriers but the physician may regard them as 
normal. On the other hand, the physician realizes that there will 
always be disease, either of one kind or another, whereas the public 
health worker has dreams of completely suppressing infectious 
diseases. 

Public health operations deal with mass phenomena and conse- 
quently must use statisties . The physician deals with the individual . 
Statistics are of little use to him, for his prognosis will probably 
depend on his own background of experiences. Even when he 
knows that 95 per cent undergoing a certain operation survive, this 
does not tell him whether his patient may not be one of the unfortu- 
nate 5 per cent. Public health doctrines are simple, but actual 
disease is very complex. Science seeks the simplest experimental 
conditions to determine truth, whereas practice inherits all the 
complications of Nature. The experiment assumes uniformity, the 
physician accepts diversity in his material. Both views are true in 
part only and each needs the other as a corrective. Thus diverging 
views conditioned by the field of work, the method of approaching it 
and the direction taken in it, lead naturally to a certain lack of 
appreciation of the respective functions of the other group. We 
might almost say they are tunnelling from two extremes into the 
mass of disease. Moreover the appreciation of the great mass of the 
lay public is often governed by superficial considerations. It has 
always been difficult to appraise properly the value of preventive 
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work. The surgeon who successfully deprives a patient of some 
recalcitrant organ receives more attention than one who should 
discover infection of drinking water in time to avert an epidemic. 
The countless casualties and catastrophies that do not happen as 
the result of anticipatory activities of preventive medicine would . 
make fairy stories ordinary reading. They, however, have only a 
iLBgativo value in stimulatiiig th.c appreciation of the public. To 
value prevention demands a sixth sense acquired only by a few. 
The highest achievement of civilized society is to be able to predict 
and prophesy and thereby control the immediate future. 

That there should be some mutual lack of appreciation, some 
conflict of opinions between the two wings of the medical army may 
thus be taken for granted. Mutual criticism is uncomfortable but 
it is not an unmixed evil. It invites self-examination and correction 
of defects on the part of the more intelligent and makes for advance. 
Mere adulation does not involve any severe mental eff ort, but the 
discovery of defects implies observation and reflection on the part of 
the critic. The one who lauds does not need to prove his assertion, 
whereas the critic may be called upon to demonstrate the precise 
location of the weak spot he claims to have found. Concerning the 
relative merits of the two wings of medicine there need be no discus- 
sion for, like wings, they need one another to function and the com- 
munity needs both. One function takes care of the accidents and 
casualties of life, the other peers just ahead to avoid those approach- 
ing. As long as disease prevails, the physician cannot be spared and 
disease will continue to exist for in the civilized world it, in its gravest 
forms, simply replaces the violence of Nature in removing the senile 
and the unfit. The physician is the outpost of the public health 
army. He is often the first to scent new diseases and to give 
warning of impending danger when he correctly diagnoses a case 
unexpected and out of the ordinary. He is the one to discover the 
spark, but it often requires unusual intelligence to do this sufficiently 
early.^ Public health cannot dispense with the supporting aid of 
practical medicine until the last case of some disease has been 
detected and restrained. It is the so-called last cases which will 
give most trouble to all agencies involved. They will be the most 
difficult to apprehend and the easiest to get out of hand and start 
new foci of disease unobserved. 


It is not infrequently taken for granted that the results of labora- 
tory research are final and its operations infallible. This, however, 
IS far from true. The laws, theories, and inferences of experimental 
researdi are as subject to rectification as are inferences based on 
other human activities. They are approximations getting nearer 
and nearer the actuality with time. The methods of research may 
not be m error but the foundations of the experimental enquiries may 
have been inadequate. All research is based on so-called axioms 
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and postulates, the ultimate accuracy of which may be called 
in question and sooner or later subjected to investigation itself. 
In this way each generation provides more accurate supports. 
The change which our conceptions of such well-known diseases as 
diphtheria and tuberculosis have undergone in the past forty years 
is not easy to grasp because of its gradualness. Yet it is formidable. 
As long as disease exists, the operations of preventive medicine 
must be founded on our knowledge of disease. Health means no 
disease. Disease is the positive pole from which the current of 
research flows. It is not improbable that we shall be treated to 
some surprises in concepts of disease in due time which may make it 
desirable to reverse completel}' some of our present theories. We 
are thus forced to admit the fact that all human enquiries are 
narrow and partial. To include all conditions would require more 
than the Einstein tj’pe of mind to formulate the experimental attack. 
We must be satisfied with piecemeal work in the hope that occasion- 
ally some synthesizing genius will appear who can put the collected, 
fragments together in some form acceptable to us and which will 
serve as a fresh pattern for further endeavors. 

There is still another reason why humility of spirit should hover 
over our undertakings. In Nature everything is in a flux. Living 
things are changing. Nature is ever^nvhere trying hundreds of 
e.xperiments with the opportunities the human race is putting 
before her through the increasing flux and mobility of man and the 
things he controls. Out of this trial and error method come new 
diseases or new adaptations of existing ones. Epidemic flare-ups of 
well-known diseases come together with such apparently new 
developments as poliomj-elitis, encephalitis and undulant fever. 
Just how these changes come about rests with future microbiologists 
cooperating with many other biologic and medical investigators. 
At present, we can only guess what the ultimate processes are, but 
it can scarcely be doubted that the ceaseless movement of the race is 
furnishing the occasions and trial combinations. 

It was a happy conception to bring the resources of medical science 
and practice to play upon certain preventable diseases in a geo- 
graphically defined community. The demonstration is a great 
experiment in the natural history of disease and a test of what 
modern medicine can do. The success of anj^' large scale demonstra- 
tion depends both upon the relative truth or accuracy of the funda- 
mentals and the thoroughness with which they are applied in 
practice. If, for instance, the thorough application of what we are 
supposed to know of such a disease as tuberculosis fails to reduce its 
incidence in a population there is some unrecognized factor in the 
etiology. Our fundamentals, in other words, are not sufficiently 
close approximations to the reality. To demonstrate this would 
amply compensate for the extra expenditure of energy even if the 
demonstration was regarded as a failure. 
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The second requisite for securing the full benefits of a demon- 
stration is the comprehensive and thorough application of the 
fundamental data in practice. To do this the demonstration must 
become a connecting link between the two kinds of activities, the 
preventive and the curative, for it must apply both the resulte of 
scientific research and the experience of the individual physician 
practising in a given territory and supposedly acquainted in general 
with the natural history of the population and the environmental 
conditions. It should bring together the student of public health 
and the local doctor. 

The predominant hope involved in demonstrations, as well as the 
usual measure of success to be attained, is the numerical reduction 
in morbidity and mortality. We should, however, look somewhat 
beyond these goals and consider the demonstrations successful only 
if they teach us something we had not known before, something that 
can be applied to future experiments of which these are only the 
pioneers. How not to do a given task often ranks with or above 
positive instructions. In fact it is on a par with all health practice, 
the concealed motto of which is, how not to be sick. To insist on a 
general cleaning up of infectious disease as a result of the demon- 
stration is to anticipate and discount in advance the experiment, for 
the demonstration is after all a great time experiment with modern 
concepts of prevention as the real issue. As I stated before, they 
must come in for test and rejuvenation from time to time in view of 
the changing condition of the entire world life, human, animal and 
plant. 


Demonstrations are helpful in that they, in addition to their 
primary tasks, permit some light to play on the economic problems 
of disease. Though the physician sees them in the intimacy of the 
household, he has neither the time nor the means to bring his 
observations as a whole into the open and invite inferences and con- 
clusions useful to the community. This the demonstrations may 
do if the accumulating material warrants it. It is the demonstration 
that is most prepared to tell from its special researches in what 
directions surplus means and energy may be spent with maximum 
returns in the form of health to the community. Finally, without 
the voluntary activities of lay groups entering the field of public 
health and these demonstrations which bring an entire population 
under the influence, spiritual and physical, of health principles, it 
would be well-nigh impossible to stimulate the interest of the public 
and create a so-called public opinion, which in the last resort is our 
dependence m assisting the inert mass of tradition, medical leeal 
and lay, to move a step forward. ’ ° 
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OBSERVATIONS ON THE ETIOLOGIC RELATIONSHIP OF 
ACHYLIA GASTRICA TO PERNICIOUS ANEMIA* 

1. The Effect of the AdiMinistration to Patients mhth Per- 
nicious Anemia of the Contents of the Noilmal Htolan 
Stosiach Reco’^cered after the Ingestion of Beef Muscle. f 

By William B. Castle, M.D., 

INSTRUCTOR IN MEDICINE, HARVARD MEDICAL SCHOOL, AND ASSOCIATE PHTSICIAN, 
THORNDIKE MEMORIAL LABORATORY, BOSTON CITY HOSPITAL, BOSTON, MASS. 


(From the Thorndike Memorial Laboratory of the Boston City Hospital, and the 
Department of Medicine, Harvard Medical School.) J 

It is the opinion of most physiologists and clinicians toda}’- that the 
secretory activity of the stomach is not indispensable to the con- 
tinued well being and life of the individuals-- This belief is the 
result of the practical observation that frequently large portions of 
the stomach, rarelj^ even the entire organ, have been removed in 
animals and in man without apparent significant disturbance of the 
processes of digestion or assimilation;® and the idea possesses the 
theoretical basis that the enzymes of the intestine are apparently 
capable of carrying out for most proteins the digestion necessary to 
produce amino-acids.^-® It is, however, a fact Imown to clinicians 
that there are certain abnormal bodilj'" states in which pathologic 
alterations of the secretions of the stomach may be encountered; 
and it has been suggested that a deficiency of the secretory function 
of the stomach might bear a relationsliip to the associated mam'festa- 
tions of disease.®-®® By far the most discrete of the conditions in which 
the question of the etiologic significance of a defect of the chemical 
function of the stomach has been raised, is Addisonian pernicious 
anemia. Since Gramtz^ and others pointed out just before the 
beginning of this century the alteration of the gastric secretion, it 
has become 'recognized that a practically complete and constant 
absence of hydrochloric acid and of pepsin is found in nearty all 
cases of this disease.® For this and for other reasons to be given 
later, experiments on the gastric digestion of patients suffering from 

* A preliminary report of this paper -was read at the meeting of the American 
Society for Clinical Investigation at Washington on April 30, 1928. 

t The expenses of this investigation have been met in part by grants from the 
Proctor Fund of the Medical School of Harvard University, for the study of chronic 
.diseases, and by the gift of Mrs. Walter Fisher. 

t This investigation has been made possible only by the cooperative work of 
many. It is a pleasure to acknowledge in particular my indebtedness to Dr. Herman 
A Law-son of the Rhode Island Hospital, Proi-idence, and to Dr. Angelo Scorpio for 
his assistance in the beginning of these experiments. The kind cooperation of Dr. 
Ralph C. Larrabee and Dr. William H. Robey of the Boston City Hospital, and the 
invaluable assistance of Miss Sylvia Warren, Mrs. Henry B. Cabot, Jr. and Miss 
Emilie Goode in making the blood studies, are gratefully acknowledged. 
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pernicious anemia were undertaken in February, 1927, and are now 
described in this paper. The inlierent difficulties of exact and 
prolonged clinical Observation have been found great, but have not 
seemed to render unwise efforts possibly capable not only of shedding 
light on the cause of pernicious anemia, but also of yielding new 
information concerning the functions of the human stomach in 
respect to remote organs; particularly since the observations were 
of a chronic disorder not so far known to exist comparably in animals. 

Consideration of the Possible Significance of the Achylia Gastrica. 
The almost universal incidence of an extreme reduction or absence 
of hydrochloric acid in the stomach contents of patients suffering 
from pernicious anemia has been established by the work of many 
observers.® Recently, by the use of new methods, it has become 
possible to demonstrate that this disturbance in these patients is 
remarkably great. The stomach of these individuals can be shown 
to be incapable of secreting acid even under the powerful stimulus of 
histamin subcutaneously injected;® and in contrast to the ability of ' 
the normal stomach to secrete various dyes after introduction into 
the blood stream is the total incapacity in this respect of the organ 
in pernicious anemia.^® In a recent review of the literature bear- 
ing on the subject of the etiology of pernicious anemia, Cornelff^ 
concludes as follows: ‘Tf one fact has received ample confirmation 
in connection with the entire subject of pernicious anemia, it is this, 
the stomach contents do not contain free hydrochloric acid.” 

That this strikingly abnormal condition of the stomach may play 
an important role in the production of the disease has seemed 
probable to others.® In fact, the question of the relationship of the 
achylia to the disease has aheady received much attention in the 
literature, and accordingly only the most important bits of the 
accumulated evidence bearing on this matter will be considered. 

In the distribution of the disease, there has been noticed in 
certain instances a notable tendency for it to occur in several indi- 


viduals of the same family, and to reappear among their descend- 
ants.^® Weinberg^® has shown that a disproportionately large 
number of the unaffected members of such families show a reduction 
of the hydrochloric acid of the gastric contents.- Furthermore, it is • 
known on good authority that achlorhydria precedes all other 
symptoms of the disease, in a few instances by over ten years.^^ 
In certain individuals, the prolonged use of alcohol has been known 
to produce in soine a temporary, in others a permanent achlorhy- 
dria.® The occasional appearance of pernicious anemia in associa- 
tion with an achlorhydria in chronic alcoholics is interesting from 
this pomt of view. Various clinicians, here recognized that per- 
nicious anemia may appear in association with cancer of the stomach 
in the presence of an achylia,^ and since it has been possible in our 
experience to demonstrate tlie specific reaction of the disease under 
these circumstances to the liver extract of Cohn, Minot and their 
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collaborators/® it is possible to state with even more assurance that 
the anemia is of the Addisonian variety, and not therefore due to 
bleeding or metastases in the bone marrow. Strauss, Meyer and 
Bloom^^ have recently reported a case of gastric polyposis with 
achlorhydria which showed a blood picture consistent with per- 
nicious anemia. 

The case in DuBois’^® Clinic of a girl, aged thirteen years, who 
developed a typical pernicious anemia blood picture with achylia 
gastrica, is of unusual significance because the “spontaneous” 
appearance of the disease at this age is exceedingly rare. This little 
patient showed a typical remission following the administration of 
the liver extract just referred to; but since vomiting persisted in spite 
of the improvement of the blood, and since Roentgen rays showed 
pyloric obstruction, an exploratory laparotomy was performed. 
The operation revealed a constricting mass of tubei'culous glands 
matted about the pylorus, an obstacle to gastric function that may 
well have produced the achylia, as in an adult a cicatrizing ulcer or 
scirrhous cancer in a similar site may do. 

A test of the effect of complete lack of gastric juice could obviously 
be most certainly carried out if the entire stomach were renioved. 
This remarkable operation had been performed in man and reported 
in the literature up to 1927 only ninety times, according to Miyagi.^® 
Only 34 of these 90 patients were the subjects of total removal of 
the stomach in the anatomic sense, and recovered at least from the 
immediate effects of the operation. This author points out that 
strictly defining the performance of total gastrectomy as the 
ablation of the entire functional secretory portion of the stomach 
would probably greatly reduce the number of recorded successful 
attempts, since the technique by which that result could in reality 
be accomplished, would involve a division of the esophagus above 
the cardia. The physiologic significance of this requirement for a 
complete functional extirpation is obvious, since the cardiac end of 
the human stomach is richly supplied with glandular tissue. Re- 
cently Finney and Rienhofl'^® have reviewed the cases of gastrectomy 
in the literature. It is interesting that of the nine “total gas- 
trectomies,” which from the data given may fairly be assumed to 
have had a complete surgical removal of the stomach and sub- 
sequently survived over a year, 2 cases, those of Hartman and 
Moynihan, apparently developed pernicious anemia. 

Hartman,®' writing in 1921, states that until that date there was 
only one case of complete gastrectomy reported in the literature in 
which the subsequent history had been carefully followed for any 
length of time. That case was reported by Moynihan®® as having 
enjoyed a good recovery for three years following the operation, but 
as then developing a “severe anemia” with which he died within a 
year. Dmdng the year he had one remission under treatment. An 
autopsy showed the features of severe anemia with the complete 
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absence of any recurrence of the primary malignant process of the 
stomach, or other cause for the lack of blood. The case Avhich 
Hartman reports undoubtedly had a complete gastrectomy tor 
“carcinoma of the cardiac end of the stomach with no glandular 
involvement,^’ as was reported by the pathologist. He made a 
good operative recovery, but returned in about a year with gastiic 
svmptoms. Two years after operation the patient presented him- 
self with the typical blood picture of pernicious anemia and some 
evidence of glossitis. A year later, while on a general diet con- 
taining, as it happened, some liver, the blood picture was still 
suggestive of pernicious anemia and the blood count lower. Dennig-^ 
has recently reported a case in which pernicious anemia with cord 
symptoms developed ten years after the complete removal of the 
stomach for a large ulcer. In this case a response to liver feeding 
was observed. Hurst® mentions three other cases of pernicious 


anemia as developing after total gastrectomy. 

It would, therefore, appear that following or in association with a 
variety of conditions which might conceivably, or which certainly 
could, in the case of complete gastrectomy, produce a profound dis- 
turbance of the secretory activity of the stomach leading to the 
presence of an achylia, undoubted pernicious anemia has occasionally 
developed. It is of com’se possible that this occurrence is merely a 
coincidence of unrelated diseases, but it is also possible that there is a 
significant relation. Achlorhydria and even achylia is said to be 
frequently encountered in cases other than of pernicious anemia,, 
even in normal individuals;^^ and it is apparently true that some 
cases showing no evidence of pernicious anemia have gastric findings 
indistinguishable from those invariably found in the patients with 
fully-developed pernicious anemia. From the work of Bloomfield 
and of Keefer,^® however, it is evident that in the majority of 
instances in the literature the analyses of the stomach contents are 
not such as would at present be relied upon to exclude the possibility 
of a secretion of hydrocliloric acid under appropriate circumstances. 
By the use of nonbuffered alcohol test meals, the determination of 
the actual pii values, and by means of the secretagogue action of the 
subcutaneous injection of histamin it can readily be demonstrated 
that many^ cases showing “no free hydrochloric acid” with older 
methods will secrete some or even an abundance of acid. Such a 
result, however, by any method, in cases of Addisonian pernicious 
anemia is practically unknown. Although it is commonly stated 
that extensive cancer of the stomach causes an achlorhydria, it is 
often possible by the use of liistamin to develop hydrochloric acid 
in such cases, and Davidson^® has used a dye excretion test as a means 
of distinguishing the achlorhydria of these cases from that of cases of 
pernicious anemia. It is undoubtedly true, therefore, that the 
number of cases with “achylia gastrica” which do not have pernici- 
ous anemia is less than has been supposed, and, on the other, hand, 
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that the inability of the stomach of the patient with pernicious 
anemia to secrete hydrochloric acid under any stimulus is profound. 

Furthermore, it will be demonstrated in a later paper^® that the 
hydrochloric acid alone of the gastric juice has apparently nothing 
directly to do with the problem of the protection of the individual 
against a development of the disease. This observation brings into 
prominence a further defect in the available data, as a result of the 
failure of most observers to quantitate characteristics of the gastric 
juice other than its acidity. Although the content of enzyme appar- 
ently decreases proportionately to the acid content in most cases, 
this is not necessarily so particular!}’-, in cases other than of per- 
nicious anemia; and it is a point upon which more actual deter- 
minations might be illuminating. 

Finally, if for the moment, the cases in which after a complete 
gastrectomy pernicious anemia has appeared to develop may be 
interpreted as the result of the operation, it is probable that a time 
factor of many months is necessary for the development of the 
disease even in the absence of every bit of functioning gastric tissue. 
This aspect of the situation has received further emphasis from 
modern observations of the clinical course of patients with per- 
nicious anemia treated with liver. Those who have continued to 
ingest adequate amounts of liver have remained well almost without 
exception,^^ in contrast to the recrudescence of the anemia after 
varying lengths of time in the cases of a few who have voluntarily 
discontinued liver therapy. Under these circumstances, the reap- 
pearance of the anemia has sometimes been a matter of months. 

Evidence as to the Nature of the Disease Inferred from ike Effects 
of Liver Therapy. Strangely enough, it is from experience gained in 
a study of the patients who have had their blood returned to a 
normal condition by the use of liver that a fact most suggestive of 
the possible causal relationship of the achylia to the disease, has 
been brought out. In these patients, in astonishing contrast to the 
great improvement of the anemia and other features of the disease, 
is the total lack of any amelioration of the secretory incapacity 
of the stomach.^® These individuals, so clearly and remarkably 
benefited, nevertheless possess stomachs which seem to be perma- 
nently unable to secrete hydrochloric acid; and they must, in order 
to continue to be well, continue to eat adequately of liver. The 
converse of this situation is afforded by the case reported by Shaw^® 
before the advent of liver therapy. In a man severely ill with 
pernicious apemia, subsequent to a "spontaneous” remission, free 
hydrochloric acid was found to have reappeared in the stomach 
contents of the patient, who was well at last report three years later. 
If it be supposed that the defective function of the stomach is in 
some way responsible for the disease, the unusual clinical behavior of 
Shaw’s patient becomes comprehensible, as well as the inevitable 
.tendency of the majority of other cases of pernicious anemia to’ 
relapse when liver therapy is discontinued. 
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A consideration, then, of the facts available from the literature 
dealing with the subject of the relationship of the achylia to the 
disease, produces the impression that the contention of a causal 
relationship is at least a plausible one. Hurst® has been the cliiet 
exponent in the past of a theory of intestinal sepsis with resulting 
blood destruction, the abnormal^ bacterial flora being the result of 
the absence of the sterilizing action of the acid of the gastric juice. 
It has been difficult to establish the truth of this hypothesis, and it 
can now be shown that the intestinal flora are unchanged after the 
patient has returned to a state of health following the taking of 
liver.®“ Other theories involving modifications of the conception of 
intestinal infection have not been proved,®^ and all pch hypotheses 
seem questionable in view of the singularly quantitative nature of 
the response of the patient to the administration of liver or to a few 
grams of liver extract daily. 

It, therefore, becomes desirable to develop, if possible, a hypothe- 
sis which includes the new facts derived from observations with 


liver therapy, and connects the achylia with the causation of the 
disease. The quantitative character of the response to liver feeding, 
both in respect to the regularity of the time of the appearance of the 
improvement in the blood picture, and in respect to its magnitude, 
suggests at once the possibility of a dietary deficiency disease. It 
is in this type of disease that the typical recovery following the 
supplying of a calculable amount of the factor deficient in the food 
is so immediately and regularly forthcoming, as, for example, in the 
relief of experimental scurvy or beriberi in animals. That pernicious 
anemia can be regularly affected in any way comparable to the 
effect of the daily administration of 200 to 400 gm. of mammalian 
liver or kidney, by feeding, in the absence of liver or kidney in the 
diet, any of the known vitamines has not been demonstrated.^® 


Furthermore, with the possible exception of Elders’®® work there is 
no evidence Imown to the author of regularly effective treatment 
with normal diets or diets containing constituents of the normal 
diets other than liver or kidneys. Elders has stated that diets rich 
in vitamins and especially in rare meat will slowly benefit certain 
patients suffering from sprue or pernicious anemia. The experi- 
ments to be described in the present communication do not lend 
support to these observations. Unless, then, it be supposed that 
certain articles of the normal diet other than liver or kidneys con- 
tain the preventive principle in tangible amounts, presumably 
equivalent to the dose of liver or kidney necessary to maintain a 
patient in good health after the relief of the symptoms of fully- 
developed pernicious anemia, it is difficult to conceive of the disease 
as due to a simple dietary deficiency comparable, for example, to 
scur\'y\ The diet of the unaffected majority of persons in those 

pernicious anemia has contained in 
the past little or no liver or kidneys; and there are indeed many 
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healthy indi^4duaIs who eat little oi* no animal food. On the con- 
trai'v, in the patient in whom pernicious anemia has once appeared, 
the normal diet, if lacking in liver and kidneys, seems to have little or 
no beneficial efl'ect. 

Sfafemenf of a Ilypoihesis Correlating the Achylia Gastrica with the 
Reaction of the Disease to Liver Therapy. However, it is not diffi- 
cult to think of a possible connection between, on the one hand, the 
strongly suggestive evidence yielded by the quantitative nature of 
the response of the anemia to liver therapy, that pernicious anemia 
is a dietary deficiency disease, and on the other, the facts, that have 
been re\’iewed, suggesting that the achylia gastrica may play a part 
in the causation of this malady. An obvious possibility is that a^ 
^drtual dietary deficiency might be produced in the presence of a 
diet entirely adequate for a normal individual, by the notable 
defect in the process of gastric digestion necessarily imposed by the 
absence of functional gastric juice. Since in these patients a lack 
of hydrochloric acid is almost invariably associated voth a corre- 
sponding lack of pepsin, the environment for the peptic digestion of 
protein, which is the chief apparent chemical function of the normal 
stomach, would appear to be entirely unsuitable. That this reason- 
ing may not be altogether unsound, is further suggested by the 
statement of Cohn, Minot and their collaborators^® that the active 
principle of liver extracts effective in the treatment of pernicious 
anemia is probably a nitrogenous base or polypeptid and so conceiv- 
ably a derivative of protein. Means and Richardson®^ have recently 
considered the possible theories of the nature of the disease Avith 
reference to the preliminary report of this paper. 

According to this hypothesis, then, the significant defect in the 
patient with pernicious anemia is an inability to carry out some 
essential step in the process of gastric digestion, thus causing a lack of 
Avhatever substance is successfully derived by the stomach of the 
normal individual from his food. If this idea were correct, by sub- 
stituting some digestive process of the normal stomach for the 
presumably defectRe mechanism of the patient with pernicious 
anemia, it might be possible to affect the patient’s disease favorably, 
thus giving evidence of the relief of a deficiency of gastric function. 
Since the prominent chemical role of the stomach in digestion is 
usually conceded to be a splitting of protein, the eft'ect of the peptic 
digestion of protein was first undertaken. An account of these 
preliminary experiments and their results Avill now be given. 

Technique of Observations Designed to Test the Hypothesis of the 
Achylia Gastrica as a Deficiency Disease Prodttcing Mechanmn. 
In order to avoid as far as possible the introduction of artificial 
conditions into the experiments, it was decided as a first observation 
to carry out the digestion of protein in the stomach of a normal man 
and to introduce subsequently the products of that activity into the 
stomach of the patient— soil qui mal y pense. Since beef 
muscle contains about 22 per cent by weight of protein, with only 
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about 3 per cent of fat and 0.3 per cent of carbolydrate, tins sub- 
stance was selected as a convenient source, of protein. It was found 
possible for a healthy fasting subject to eat 300 gm. of nearly 
raw finely-ground lean beef muscle (hamburg steak) and after a 
period of an hour to regurgitate, as a result of pharyngeal stimula- 
tion, the entire semiliquid contents of the stomach. To this material 
was then added enough strong hydrochloric acid to give a pH 
between 2.5 and 3.5, and the mixture placed in the incubator for 
periods of time varying from six to thirty hours. _ In the early 
experiments, halt of the material was incubated for six, and half for 
thirty hours, the pH being kept on the acid side of 3.5 by^ appro- 
priate additions of strong hydrochloric acid. After incubation, the 
fully liquefied material was passed through a fine sieve and neutral- 
ized to a pH of about 5 with strong sodium hydroxide, and at once 
introduced into the stomach of the patient by means of a Rehfuss 
tube. In order to complicate the experiments as little as possible 
by other digestive action, the material was given in the evening after 
the patient had fasted for at least six hours, and no food was eaten 
until an hour after the feeding. The patients were kept on a diet 
containing no meat, liver or kidneys, but were allowed eggs for break- 
fast and chicken and fish occasionally. 

Radiographic studies of mixtures of barium sulphate with the 
hamburg-steak meals showed that in the subjects who furnished the 
normal gastric digestion, about one-third of the meal passed beyond 
the pylorus within the hour. The material as recovered after 
vomiting, thus representing the products of the normal gastric 
digestion of about 200 gm. of beef muscle, was semiliquid, reddish- 
brown, contained a good deal of mucus, and had an acidity usually 
in the vicinity of pii 4 to 5. On rare occasions a slight amount of 
bile was regurgitated. Bacteriologic studies after the incubation 
period showed a very slight growth of bacteria. A microscopic 
growth of yeasts and molds occasionally appeared during the longer 
periods of incubation of the material. Care was exercised that all 
subjects, who were healthy medical students or physicians, were 
free from upper respiratory infections. In a few instances, when 
initiating the procedure, the mere bulk of the material resulted in 
mild gastric distress and occasionally in vomiting of portions of the 
predigested material. On the contrary, the relief of persistent 
nausea or diarrhea was occasionally surprisingly effected by a 
single administration of this material. 


The patients studied in these series of experiments were all 
undoubted cases of the classical Addisonian pernicious anemia as 
evidenced by the finding in all of a characteristic blood picture a 
complete absence of free hydrochloric acid in the gastric contents 
and in most, a glossitis gastrointestinal or neurologic sjTnptoms’. 
iiic initial red blood-cell counts varied from 750,000 to 2 700 000 
per c.mm and no patient was utilized whose condition would’ not 
warrant the administration for at least ten days of a potentially 
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negative material. It was at once discovered that as objective 
evidence of the effectiveness of the material given, could be taken 
the changes in the blood associated with the feeding of liver and 
liver extracts described by Minot and his associates®®-^® namely, a 
prompt, transient increase of the number of immature red blood 
cells in the peripheral blood stream followed by a progressive 
increase of the red blood cell-coimt. Following the administration of 
effective doses of liver to pernicious anemia patients these authors 
have shown that, usually before the seventh day of the treatment, 



Fig. 1. — The effect on the reticulocytes in pernicious anemia of feeding daily 
220 gm. of liver pulp to each of 3 patients with different red blood-cell levels. The 
same type of line in each part of the figure records data for the same patient. In 
general, the highest blood-cell count is accompanied by the lowest reticulocyte count 
and vice versa. (Minot, Murphy and Stetson.)’^ 


the percentage of reticulocytes (reticulated red blood cells in filrns 
vitally stained with brilliant cresyl blue), shows an increase. This 
percentage progresses to a maximum within a few days and then 
decreases to approximately the initial value within three weeks. 
During this period there is a progressive increase of the total red 
blood-cell count which is at first due entirely to the increment^ of 
reticulocytes, but later is the result of new cells without reticulation 
delivered to the blood stream. A typical illustration of the effect of 
liver feeding on adult and reticulated red blood-cell values may be 
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seen in Fig. 2. Smaller but effective amounts of liver will produce 
a reticulocyte response wbicli does not attain sucb a large maximum, 
and -wbicli may be more prolonged . Indeed, the increase of reticulo- 
cytes is a far more sensitive index of improvement man the increase 
of the total red blood-cell count, since it is possible for the former to 
appear transiently in response to a feebly potent^ substance, witimut 
any effect on the red blood-cell count whatever bemg observed. X et, 
if any material in uniform daily dosage is effective it is the rule to 
attain the maximum increase in the reticulocyte percentage usually 
before the tenth, certainly before the fourteenth day of the therapy. 
The reticulocyte response is also roughly inversely proportional to 
the number of red blood cells, as shown in Fig. 1, in patients with 
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Fig. 2 . — The effect on a case of pernicious anemia (Case 1) of the daily administra- 
tion of the contents of the normal human stomach recovered after- the ingestion of 
300 gm. of beef muscle is' compared with the effect on a similar case of the daily inges- 
tion of moderate amounts of liver. The reticulocyte (solid lines) and adult red cell 
(broken lines) values of Case 1 (represented by diamonds) are compared with those 
of the similar case (represented by circles). The reticulocyte responses of both 
patients are chronologically similar, although the number of reticulocytes produced 
in Case 1 by the gastric contents is not as great relative to the lower initial red blood- 
cell count of this patient compared to that of the other patient. An increase of over 
1,000,000 red blood cells per c.mm. was observed to take place within thirty days in 
Case 1. 


counts under 3,000,000 per c.mm. Because of the repeatedly 
demonstrated time relations of this quantitative increase of young 
red blood cells with successful liver therapy, it may be confidently 
used to test witliin a few days the therapeutic properties of any sub- 
stance, and for that reason has been employed in these experiments. 
Furthermore, the failure of this reaction to appear within ten days 
rnay be taken as evidence of the ineffectiveness of the material 
■given. As additional proof that the patients, who form the basis of 
these observations, were in truth cases of Addisonian pernicious 
anemia, may be cited the fact that this characteristic reactionwas 
•obtained either with a test substance or later with liver or liver 
extract of kno-nm potency, in every one of the patients. 
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All blood counts were made from exactly 6 cc. of blood drawn 
from the arm veins without stasis, and rendered incoagulable by the 
addition of a drop of a saturated solution of potassium oxalate. 
As the small dilution factor was invariable no account of it was taken. 
The vital stains for reticulocytes were made either from the recently 
drawn oxalated blood after shaking or from a drop of capillary blood. 
The percentage of these reticulocytes was estimated by counting 500 
or 1000 cells, and the maximum percentages were usually checked 
by another observer. 

The Effect of the Adminisiraiion of the Contents of the Normal 
Ihiman Stomach Recovered after the Ingestion of Beef Muscle. The 
observations now to be described were made on 10 patients, the 
entire number of those to whom were given daily the gastric contents 
of a normal man recovered three-quarters to one hour after a meal 
of 300 gm. of rare beef muscle. The subsequent incubation with 
acid, neutralization and administration of this material has been 
described and the results are tabulated under the heading “test 
periods’’ in the table, in which are shown only the blood counts made 
during the periods of daily administration of the regurgitated 
material. In 8 of these 10 patients so treated, marked clinical 
improvement began witliin a week. A characteristic increase of 
reticulocjtes was manifest by the tenth day and progressed tlirough 
a maximum. A progressive increase of the red blood cells then 
followed the appearance of the new elements. Of the 8 patients 
showing clinical improvement only one, Case 4, treated for only 
sixteen days, failed to show a gain of over 1,000,000 red blood cells 
per c.mm, within forty days of the beginning of this manoeuvre. 
Three of the 8 cases, 1, 2 and 3, showed a gain of 2,000,000 red blood 
cells in that time. As in the response to liver therapy, the patients 
with the lower initial red blood-cell counts show the higher maxima 
of reticulated red blood cells. As an actual basis of comparison, in 
Fig. 2 is shown the response of the reticulated and adult red blood 
cells in Case 1 on the same chart with these data derived from a case 
with a similar initial red blood-cell count, which Avas treated vnth 
moderate daily doses of liver. It will be seen at once that the re- 
actions of both patients are similar. 

An inspection, then, of the results set forth in the table shows clearly 
that a response occurred in 8 of the 10 patients, and was entirely 
comparable to Avhat might have been expected with moderate uni- 
form daily doses of liver. In 1 of the 8 cases benefited. Case 4, the 
effect might have been initiated by a coincident transfusion, but 
the reticulocyte reaction of the patient is quite comparable to that 
of the other 7, although the discontinuation of the effective material 
occurred before any increase of the red blood-cell count had appeared. 
Two of these cases, 5 and 7, showed no perceptible clinical improA’^e- 
ment, although in Case 5 at the expected time there was a slight 
increase of the reticulocytes. • These 2 cases, together Avith Case 6, 
AA'ere treated Avith material AAdiich was transported to another city 
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following neutralization with sodium hydroxide. The prolonged 
delay, sometimes as much as twenty hours, before this material 
could be given to the patients, may have conditioned these two 
failures, possibly by affording an opportunity for bacterial growth. 
That these two refractory cases were true cases of pernicious anemia 
was proved by their entirely t>T)ical subsequent reaction to liver 
extract. 

TJie Effect of the Administration of Beef Muscle. Elders®^ has 
stated that, apparently without liver or kidneys, high meat diets with 
ample vitamins will slowly improve patients suffering from sprue 
or pernicious anemia. It was considered theoretically possible that 
muscle, being of animal origin, might contain, as does liver or kidney, 
a certain amount of the effective principle. In order to ascertain 
whether the effect seen in the first group of patients was not simply 
due to the ingestion of substances already present in the meat 
before it was introduced into the normal stomach, the following 
observations were made. Considering that the purely physical 
effects of fine division involved in the predigestion of the meat might 
make more available to the patient’s use some substance already 
present, to three of the patients in the first group just described 
were given daily 200 or more grams of lean beef muscle at pfi 5. 
This meat was as finely divided as possible by passing it through a 
special meat chopper used in the preparation of liver pulp, or by 
passing it three times through the usual ‘'Universal” type machine 
with a fine cutter. It was then mixed with enough water to give it 
a semiliquid consistency, giving a product of approximately pH 5. 
This material prepared from 200 gm. of beef muscle was given daily 
to Case 1 in divided dosage between meals. In a similar fashion 
Case 4 took 250 gm. daily, and Case 10, 300 gm. of beef muscle 
daily prepared in the same way. Clinically these cases were not 
only not improved but said they felt progressively worse. Case 4 
suffered from loss of appetite and had some diarrhea despite frequent 
doses of paregoric. An inspection of the data given in the table under 
the heading “control periods” shows that there was no significant 
change in either reticulocytes or total red blood cells; certainly 
nothing in any fashion comparable to the effect of the administra- 
tion of similar or smaller amounts of beef muscle given daily in sub- 
sequent “test periods” to the same patients after the beef muscle 
had been received into and recovered from the stomachs of normal 
fasting men. 

It may be objected, however, that the “control periods,” being 
only ten days in length, are not sufficiently long to test the possible 
low potency of the meat. In these experiments, however, it is the 
difference between the test and the control periods which it is 
desirable to observe; and in the experience of MinoU® and othem, 
the first four days of any ten-day period give ordinarily, even while 
an effective liver extract is being administered, no evidence of its 
activity, but must be considered as a continuation of the effect of 
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any immediately preceding test period ot ten days. In these 3 
' cases, tlien, the fest four days of the “test period” immediately 
succeeding the “control period” likewise evidence no changes in the 
reticulocytes and hence give a period of days sufficient to give 
assurance of the essential inability of lean meat alone to confer any 
benefit under these conditions. It is to be remembered, however, 
that it cannot be assumed from these observations that such a diet 
carried on for months might not be in some way very slowly benefi- 
cial as Elders has claimed.^® These experiments, however, lend no 
confirmation to his statements, and certainly give evidence that there 
is no substance already present in raw lean meat which can give 
effects comparable to those demonstrable in a subsequent period with 
that amount of meat after a sojourn in the normal stomach. This 
effect, therefore, necessarily suggests a significant difference between 
the action of the stomach of the patient and that of the normal man. 

Discussion. The foregoing experiments clearly demonstrate that 
the stomach contents of a normal man recovered during the diges- 
tion of a meal of beef muscle and subsequently incubated with 
additional hydrochloric acid contain a substance capable of causing 
remissions in certain cases of pernicious anemia comparable to 
those produced by moderate amounts of liver. It was also shown 
that beef muscle given directly to these same patients had no effect 
under the conditions of these experiments. Tliis certainly means 
that no preformed constituent of the beef muscle could have been 
the basis of the effect seen after recovery of the beef muscle from the 
normal stomach, and implies either the direct action of some 
constituent of the secretions produced by the normal man or some 
action of these secretions on the meat. 

The original hypothesis as to the nature of the disease, of course, 
necessitates for its proof the demonstration of an action of the gastric 
juice on the food. The foregoing experiments do not afford a basis 
of discrimination between these two possibilities, since the observa- 
tions are consistent with either a direct activity of the normal 
gastric juice or its indirect action on the beef muscle to produce 
activity. Because both the highly cellular liver and kidney of the 
healtlty animal are known to contain a water-soluble substance 
effective in the treatment of pernicious anemia, it appeared quite 
possible that the secretion of the cell-filled mucosa of the stomach 
might contain a plentiful amount of a similar soluble and effective 
constituent, obtained incidentally in the gastric juice recovered 
from the normal stomach with the beef muscle; If this were true 
the experimental evidence could not then be used to support very 
strongly tlie idea of a unique capacity of the normal stomach to 
produce in some way , from the food of the normal man his supply 
ot preventive substance for pernicious anemia. In the event of a 
subsequent demonstration of the effectiveness of gastric juice alone 
it could offiy be suggested that the stomach alone of all the organs 
of the body could secrete a substance perhaps later stored uf the 
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liver or kidney, since this demonstration would, of course, give no 
proof of the stomach as the original source of the effective substance. 
On the other hand, if it could be shown that the gastric secretions 
themselves were ineffecti\’’e unless allowed to come into contact with 
the beef muscle, clear evidence of a method of producing a preven- 
tive substance from an external source would be at hand, and a step 
taken toward tlie proof of the original hypothesis as to the mechan- 
ism of the disease. Experiments upon this point are reported in the 
following article of this series.-® 

The demonstration of the ineffectiveness of finely-divided beef 
muscle itself in causing remissions does more than eliminate the 
muscle as a source of the substance causing the effects. It bespeaks 
an important difference between the stomach of the patient and of 
the normal man, suggesting that it is possible for the latter to respond 
in some way to the presence of the beef muscle with the production 
of an effective substance. The stomach contents of the patient, 
on the other hand, are thus shown not to contain in the presence of 
the beef muscle a detectable amount of the effective substance, which 
can apparently be produced in considerable amounts by the normal 
man under these circumstances and made available to the patient by 
transference to his stomach. Again, however, it is apparent that the 
significance of this negative demonstration depends mainly on 
whether it can be shown that the positive ability of the normal 
stomach depends on an action of gastric juice upon the beef muscle 
and not on a direct action of the gastric juice itself. 

Summary and Conclusions. 1. A consideration of the existing 
facts concerning the achylia gastrica of Addisonian pernicious 
anemia, together with the recently acquired loiowledge of the 
effects of liver therapy, leads to the conception of the disease as 
possibly due to a deficiency of a new tjqDe. 

2. A working hypothesis has been developed vdiich postulates 
that the development of the disease is dependent upon an inade- 
quate gastric digestion of protein, thus permitting the development 
of a virtual deficiency in the face of a diet adequate for the normal 
man. 

3, The results of observations designed as a preliminary test of 
this hypothesis are reported and are believed to be consistent with 
it but not necessarily to prove it. 

(o) To each of 3 cases of pernicious anemia was given daily for a 
period of ten days between 200 and 300 gm, of finely-divided raw 
beef muscle without demonstrable effect on the blood formation 
during a total of fourteen days. 

(6) Immediately thereafter to each of these 3 patients and to 7 
others were given daily the incubated contents of a normal human 
stomach recovered after the ingestion of similar quantities of beef 
muscle. In the 3 patients mentioned, and in 5 of the 7 others, 
comprising in all 10 patients so treated, there appeared before the 
tenth day an increase of the immature red blood cells followed by a 
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progressive improvement of the anemia entirely similar to that 
ordinarily observed with the daily ingestion of moderate amounts of 

liver by similar patients. _ j-.- 

4. It is concluded, therefore, that in contrast to the, conditions 
within the stomach of the pernicious anemia patient, there is found 
within the normal stomach during the digestion of beef muscle some 
substance capable of promptly and markedly relieving the anemia 
of these patients. 
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digestion of beef muscle there is present a substance which is similar 
to mammalian liver or kidney in its ability to produce remission in 
the disease pernicious anemiad It has also been shown that beet 
muscle fed as such to pernicious anemia patients did not produce 
such an effect. These observations were considered to be consistent 
with, but not proof of, the hypothesis that the obviously defective 
peptic digestion of the patient with pernicious anemia might be the 
basis of a virtual dietary deficiency in the presence of a diet adequate 
for the normal man. 

There are, however, two general ways in which these results may 
be explained quite consistently with the recognized physiologic 
differences between the stomachs of the patients and those of 
normal individuals: (1) it is possible that some substance present in 
the secretions of the normal stomach, quite independently of the 
ingested beef muscle, might be the basis of the effects observed. The 
hydrochloric acid and the pepsin of the normal gastric juice are the 
chief substances found lacking in the stomach of the patient with 
pernicious anemia; but the cell-rich mucosa of the normal stomach 
might be, like the highly cellular mammalian liver, the source of a 
water-soluble extract secreted in the gastric juice and possessing 
properties similar to those that may be readily prepared from liver 
(2) however, the possibility exists, which is consistent with the 
original hypothesis, that gastric juice to produce these effects must 
in some way act upon the beef muscle. 

An additional step toward the proof of the original hypothesis 
would then be taken, provided the first of these alternatives could be 
eliminated. If it could be shown that gastric juice secreted in the 
absence of beef muscle or other food is inactive, but that on being 
brought into contact with beef muscle, itself already shown to be 
inert, a potent substance was produced, the original hypothesis 
would be further substantiated. Experiments designed to test this 
possibility will now be described. 

The Effect of the Administration of Human Gastric Juice Alone and 
after Incubation in Vitro with Beef Muscle in the Presence of Hydro- 
chloric Acid. A solution of the problem of securing adequate 
amounts of fresh active human gastric juice secreted entirely apart 
from any food substance was found with the use of subcutaneous 
injections of histamin phosphate.® The normal fasting subject was 
injected with a dose of histamin phosphate in sterile salt of between 
0.5 and 0.75 mg. By means of a Relifuss tube and syringe the 
gastric juice was removed as fast as secreted for a half hour, followdng 
winch another injection of histamin was given and the gastric juice 
collected for another half hour. The average subject under these 
conditions secreted abut 150 cc. of a colorless, or occasionallv 
somewhat bile-tmged liquid containing some mucus. This fluid was 

■ compress cloth and kept in the ice box until 

needed. The juice wms active proteoljd:ically, and had a free hydro- 
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* The boot muscle was incubated with water instead of hydrochloric acid in Cases 12, 13 and 15. 
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chloric acid content of from 40 to 50 cc. of tenth normal hydro- 
chloric acid, with a total acid content of about 10 cc. more of tenth 
normal hydrochloric acid per 100 cc. of gastric inice. In the 
experiments to be described, the daily contribution of one or two 
individuals collecting gastric juice for one hour was used each day in 
the treatment of each patient. The_ 10 patients comprising this, 
group were all clinically cases of Addisonian pernicious anemja by 
the criteria mentioned in the preceding paper The studies of the 
blood were conducted as therein described, and the effectiveness of 
the substances administered was judged on the basis of the response 
of the reticulocytes and total red blood-cell values'* as discussed in 
the same paper. In the table are shown the results of the experi- 
ments on the 10 patients of this group. 

It was desired first to test the effect of gastric juice alone. Accord- 
ingly, to Case 11 was given in the control period a daily average of 
about 300 cc. of the pure gastric juice. An inspection of the reticulo- 
cyte data during this ten-day period shows no significant change 
and the red blood-cell count remained essentially stationary. The 
patient said that he felt a little better toward the end of the observa- 
tion and seemed perhaps to have a slightly better color, but in the 
next four days no new cells appeared in the blood films. We may 
then fairly conclude that in this patient 300 cc. of the gastric juice 
given daily for ten days was virtually ineffective. 

The procedure in this case was now changed so that everj;^ day 
200 gm. of finely divided beef muscle, after thorough admixture with 
300 cc. of gastric juice from the same normal subjects, was incur 
bated at 37° C. in a glass beaker with occasional stirring for a period 
of two hours. The acidity of the mixture was maintained at a pii 
between 2.5 and 3.5 by sufficient additions of strong hydrochloric 
acid. At the end of this incubation period the liquefied contents of 
the beaker were passed through a fine wire sieve, neutralized with 
strong sodium hydroxide to pii 5, and given without inconvenience 
by a Levin gastric tube to the fasting patient. It is to be noted 
that the methods of this incubation in vitro with fresh gastric juice 
are identical with those employed in the in vitro phase of the diges- 
tion of the regurgitated beef muscle.* In marked contrast to the 
negative results just obtained in this patient with pure gastric juice 
alone was the striking effect of the incubation of the gastric juice 
with the beef muscle. There followed prompt clinical improvement 
and an appearance of reticulocytes in the peripheral blood stream, 
reaching a maximum of 11.4 per cent on the seventh day of this treat- 
ment. There was a progressive increase of the patient’s red blood- 
cel count from 1,376,000 to 2,640,000 per c.mm. in a period of 
eighteen days. 

'Hus experiment is confirmed in its essentials by the observations 
on Cases 19 and 24. ^ In the control periods of these 2 cases 150 to 
ou cc. ot gastric juice secreted after histamin were incubated re- 
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spectively with commercial casein and with a protein prepared from 
beef muscle after solution of the muscle in strong sodium hydroxide. 
The products of these incubations did not produce a remission as is 
now known because of the improper nature of the protein used; but 
the evidence is presumptive that the gastric juice employed would 
have been similarly ineffective alone. In the subsequent test 
periods of these 2 cases, incubations of similar quantities of gastric 
juice with 200 gm. of beef muscle produced reticulocyte maxima 
of 30.2 and 13 per cent respectively, as quantitative evidence of the 
remissions obtained. In Case 24 an increase of from 1.53 million to 
2.54 million, and in Case 19 an increase of from 0.74 million to 2.43 
million red blood cells per c.mm. were observed to take place in 
twenty days. 

These three experiments strongly suggested that some action of 
human gastric juice was capable of producing from 200 gm. of beef 
musele, known itself to be without effect,^ a substance capable of 
causing a remission in pernicious anemia quite comparable to the 
action of 150 gm. of prepared liver. There still remained, however, 
the possibility that the combination of gastric juice and beef muscle 
was effective, not from any essential mutual interaction, but merely 
from a summation of substances already present in each separately. 
Even if each contributed a subliminal quantity, together they might, 
without interaction of any sort, contain initially a total amount of 
effective substance sufficient!}^ great to be deteeted. Such might 
even conceivably be the cause of the remissions seen when the two 
substances were recovered, necessarily together, from the normal 
human stomach during the digestion of the meat or after incubation 
together in vitro. Accordingly, further experiments were under- 
taken in order to settle this point and to confirm if possible the 
positive results of the m vitro incubation of the beef muscle vdth 
gastric juice as described in the treatment of Cases 11, 19 and 24. 

It was desired to give in a control period to the patients separately 
the same amounts of the two individually ineffective constituents of 
the combination, which after incubation together in vitro had been 
found effective. In order to reproduce as far as possible the condi- 
tions existing during the incubation of a mixture of the gastric juice 
with the beef muscle in the presence of hydrochloric acid, to be 
carried out in the subsequent test periods, each of the materials was 
to be incubated separately for two hom’s in the presence of hydro- 
chloric acid and then neutralized with strong sodium hydroxide 
to pH 5 just before administration to the patient at separate times. 
The natural reaction of the hydrocliloric acid content of the gastric 
juice, usually between pH 1 and 2, was the acidity of the incubation 
period of this substance. In the management of Cases 16 and 17 
sufficient dilute hydrochloric acid was added to the finely ground 
beef muscle to give a pH of between 2.5 and 3.5; in Cases 12,^ 13 and 
15, the beef muscle was merely suspended in water during the 
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incubation period at pH 5. In order to give separately during the 
control period the same amounts of the two substances, gastric juice 
and beef muscle, that were to be given during the test period after 
incubation together, each patient received daily for at least ten days 
during the late afternoon and evening 250 to 300 cc. of the incubated 
gastric juice prepared as above described, and during the morning 
and early afternoon 200 gm. of the finely ground incubated beef 
muscle. 

In the test periods immediately subsequent to these control periods 
similar quantities of pure gastric jiiice, usually from the same sub- 
jects were thoroughly mixed with 200 gm. of beef muscle and the 
material placed in the incubator. There it was allowed to remain 
for two hours with occasional stirring, at an acidity of pH 2.5 to 
3.5, maintained by appropriate additions of strong hydrocliloric 
acid. At the end of this incubation period, the liquefied contents 
of the beaker were passed through a fine wire sieve, neutralized with 
strong sodium hydroxide to pH 5, and given by Rehfuss tube to the 
fasting patient. It will be noted that this procedure is identical 
with that already described for Cases 11, 19 and 24 during the test 
periods. 

The total quantity of both the gastric juice and beef muscle 
taken by these five patients during any day or given number of days 
of both the control and the test periods was therefore identical; 
and the conditions of incubation as far as possible were the same 
except for a slightly more acid reaction of the separately incubated 
gastric juice and except for the omission of the hydrocliloric acid in 
the separate incubation of the beef muscle during control periods of 
Cases 12, 13 and 15. The significant difference between the two 
periods was, however, that dm’ing the control period these two 
substances were incubated and administered separately to the patient, 
but incubated together and necessarily so administered dm’ing the 
subsequent test period. Therefore, any differences between the 
action of the patients during the control and test periods must necessarily 
be due to the effects of the interaction of the two substances: gastric juice 
and beef muscle. 


The complete data from all blood examinations made while the 
5 patients of this special group were the subjects of the experimental 
procedures are presented in the table. It will be seen there that 
Cases 12, 13 and 17 showed during the control period no evidence of 
a significant increase of reticulocytes. There was no evidence of an 
increase of the red blood-cell count and no detectable clinical improve- 
ment in these patients. In fact, in Cases 12 and 13, there was a 
aistmct increase of the anemia together with other symptoms. The 
condition of these two female patients was unfortunately com- 
plicated by the presence of a cystitis. In the case of Patient 12 
tile cliiucal condition did not improve in the test period; and durina 
the test period of Case 13 there was a slight but perceptible rise of 
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the reticulocytes to a maximum percentage of 5,2 on the seventh 
and eighth days. There was with this no increase of the red blood- 
cell count during fourteen days — a result which may be obtained 
mth small reticulocyte increases due to liver extract of low potency.'* 
It became obvious, however, when after only a few days of the test 
periods had been completed and it appeared advisable to begin 
treatment with liver extract, that these 2 patients, presumably from 
the effects of the complicating cystitis, could not react satisfactorily 
even to maximum dosage with liver extract known to be effective. 
The refractory character of Case 12 was thus clearlj^ demonstrated, 
and the poor response of Case 13 in the test period was explained. 
Unfortunately, nothing as to the relative potency of the materials 
administered in the control and test periods of Case 12 can be 
inferred. 

An inspection of the data compiled from Case 17, however, leaves 
no doubt of the significance of the interaction of the gastric juice 
and beef muscle during their incubation in vitro in reproducing the 
effects already seen in the test periods of Cases 11, 13, 19 and 24. 
On the contrary, during the ten-day control period there was not the 
slightest evidence of clinical improvement in this patient. The 
red blood-cell count remained stationary and the reticulocjde 
percentage showed no significant change, even though the patient 
was daily ingesting separately 200 gm. of beef muscle previously 
incubated for two hours with hydrochloric acid, and between 250 
and 300 cc. of similarly incubated fresh human gastric juice. A 
few days after this patient began to be given daily the same quantity 
of these substances incubated together in the presence of hydro- 
chloric acid, however, subjective improvement was noted. An 
increase of reticulated red blood cells appeared in the circulating 
blood on the fifth day of this regimen and reached a maximum of 
15.2 per cent on the twelfth day. During the twenty-two days of this 
treatment the red blood-cell count rose from 1.52 to 3.08 million 
per c.mm., and there was a corresponding increase of the patient’s 
color, appetite and activity. Quite of this natm'e was the clinical 
improvement seen during the test periods of the other cases of this 
type. Cases 15 and 16. As will be seen by inspection of the table, 
these patients showed during the test periods ample evidence of the 
objective changes in the reticulocyte and total adult red-cell counts 
which are seen with liver feeding in moderate amounts.® In both 
instances a gain of 1,000,000 red blood cells per c.mm. was produced 
within twenty-one days by the material digested in vitro. 

In the control periods of these 2 cases, 15 and 16, a repetition of the 
negative results of the control period of Case 17 is not seen. There 
is in the reticulocyte data of Case 15 evidence of a very slight rise; 
and in Case 16 a pronounced rise to as high as 15.6 per cent appeared 
on the thirteenth day of this prolonged control period. However, 
in the subsequent test periods, it became obvious that the beef 
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muscle and gastric juice after incubation together were distinctly 
more effective than these constituents of the test material given as 
far as possible separately. Case 15 attained a subsequent maximum 
reticulocyte percentage of 8.6 even at a red blood-cell level at which 
only slightly over 10 per cent was to be expected with the extract 
from 400 gm. of liver daily Patient 16 also showed a second reticu- 
locyte rise during the test period. Tins phenomenon is charac- 
teristically encountered, according to Minot,^ jf the uniform daily 
administration of an effective liver preparation is followed at a short 
interval by a uniform daily administration of a larger dose of the 
same, or a similar amount of a more potent material. Here it may 
be confidently regarded, by analogy with the same phenomenon in 
observations on cases treated with liver extracts, as indicative that 
the effectiveness of the material administered in the test periods of 
these cases was greater than that given in the control periods. 

Although it cannot be stated with certainty that the beef muscle 
and gastric juice would both invariably be inactive under the condi- 
ditions of the control periods of these experiments, if it were possible 
entirely to exclude the chance of contact between these two sub- 
stances within the patient, nevertheless this appeared to be the case 
in the control periods of Patients 17 and 13. In Case 15 the evidence 
of an effect during the control period is tenuous, but in Case 16 there 
was an undoubted effect. A consideration of the experimental con- 
ditions necessarily imposed by such conduct of the control periods 
as was here carried out, suggests at once an explanation for these 
variations. It was of course possible to be certain of the complete 
lack of contact between the beef muscle and the gastric juice only up 
to the moment of administration to the patient. Although given 
at times as widely separated during any one day as was reasonably 
possible, there still existed a definite ehance for interaction between 


these substances in some portion of the gastrointestinal tract of the 
patient. It was hoped that the combined incubation of the test 
periods would provide a sufficiently great opportunity for interaction 
in contrast to the absence of any such contact in vitro in the control 
observations, so that a difference amounting even possibly to an 
absence of an effect in the control periods would be observed. This 
was realized in 2 patients, 13 and 17; and in the other 2 cases reacting 
m the test period clear evidence of an effect greater than that seen 
m the preceding control period was observed. 

In further eonfirmation of the regularity with which the incubation 
ot gastric juice has been found to produce an effective substance from 
beet muscle, are presented in the table the data from 2 more cases, 14 
and IS. Case 14 had no control period but showed in the test period 
a maximum reticuloeyte production of 16 per cent on the eighth 

CQ of the total number of red blood cells from 1.28 

to _.68 million per c.mm. m 16 days. Case 18 was given 200 gm 
of rav spleen pulp daily without effect durmg the ten days precedbg 
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the test period. In the test period an excellent remission appeared 
as a result of the administration of the products of the incubation of 
the beef muscle with gastric juice. A maximum figure of 14 per cent 
of reticulocytes appeared on the eighth day with an increase of the 
total red blood-cell count from 1.45 to 2.98 million per c.nam. in 
twenty days. 

Of this group of 10 cases of pernicious anemia, given daily during 
a test period the results of the in miro incubation of 200 gm. of beef 
muscle with from 150 to 300 cc. of hmnan gastric juice at pH 2.5 to 
3.5, 9 of the cases showed an effect qualitatively similar to the effect 
of the ingestion of liver or effective liver extract. Fig. 1 shows 
clearly that in 8 of the 9 cases the effect of this therapy in pro- 
ducing reticulocytes was equivalent to that of 135 to 225 gm. of 
prepared liver daily .® In 7 of the 9 cases tins therapy was continued 
sufficiently long to produce increases of over 1,000,000 red blood 
cells per c.mm. by the end of twenty days. In the 2 cases com- 
plicated by a cystitis and consequently showing a poor response to 
maximum dosage with liver extract of known potencj’^, there were 
respectively no response and a poor response. 

Discussion. From tlie observations made on this group of 
patients it would appear that an interaction between beef muscle 
and fresh human gastric juice produces from these two completely 
or relatively inactive constituents some substance capable of causing 
the appearance of a characteristic remission in certain cases of 
pernicious anemia. That in order to produce this effect an interac- 
tion of the gastric juice and the beef muscle is essential is evidenced 
by the fact that the gastric juice alone was shown to have no effect, 
and that from previous observations^ the inactivity of beef muscle 
alone has been demonstrated. In the present series of experiments, 
it was shovm that if the two constituents of the reaction are treated 
individually as far as possible, just as is to be done during the sub- 
sequent period of their effective interaction m miro, but are kept 
separate and separatelj'- administered to the patient, there is either 
no effect or no effect of a magnitude comparable to that resulting 
from their subsequent free interaction. ( 

Since the effect of this incubation of the gastric juice with beef 
muscle in mtro was quantitatively similar in 8 of the patients so 
treated to that observed in 8 of the previous series of 10 patients to 
whom were given the contents of the normal human stomach 
recovered during the digestion of beef muscle (Fig. 1), it seems 
reasonable to assume that the similar results of the two types of 
experiments represent an identical process carried out entirely 
as an in vitro reaction in the present instance. In tlie previous 
series of experiments,^ it was shown that beef muscle itself was inert 
in terms of these reactions. In the present series, the ineffectiveness 
of gastric juice has been established, and thus the possibilitj'' of its 
direct action as a water-soluble extract of a higlily cellular organ has 
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been excluded. Only the alternative of an H 

juice on the beef muscle remains. It appears proper, therefore, to 
conclude that in the normal human stomach during the act o 
digestion of beef muscle there is formed by some action of the 
gastric juice on the meat a substance capable of markedly rehevmg 
the anemia and improving the clinical condition of those suffering 
from pernicious anemia. It is believed that this effect demonstrates 
for the first time a relationship of the human stomach to the func- 
tion of the bone marrow. The general improvement in the sense 



Pig. 1. — The respective maximum percentages of reticulocytes produced in 8 cases 
of pernicious anemia by the daily administration of the contents of the normal 
hiunan stomach recovered one hour after the ingestion of 300 gm. of beef muscle are 
plotted (circles) against the initial red blood-cell counts of these patients. For 8 
other cases similar data are recorded (diamonds) as a result of the daily administration 
of the products of the incubation of 200 gm. of beef muscle with from 150 to 300 cc. 
of fasting normal human gastric juice secreted after the subcutaneous injection of 
liistamin. The upper curve represents the usual maximum reticulocyte percentages 
produced by the feeding of about 225 gm. of prepared liver daily to cases of per- 
nicious anemia. The lower curve shows the usual effect of about 135 gm. of liver 
fed daily to cases of pernicious anemia. It will be seen that the respective maximum 
on 16 cases treated either by in vivo or in vitro digestion of the beef muscle with 
human gastric juice fall in the main between these 2 curves. 


of well being, appetite, body weight, and activity of these patients, 
suggests _ an important effect on the general metabolism. The 
striking influence of a remission in one of these patients on the blood 
cholesterol has been reported elsewhere.® 

In contrast to this is the demonstration from observations on 3 of 
the patients of the first groups that no comparable reaction can be 
obtained by administering to patients with pernicious anemia, under 
conditions most favorable to digestion and absorption, finely 
ground beef muscle in large amounts. Since it has been shown in 
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the present series of experiments that the positive effeet depends 
upon the action of the normal gastric juice upon the meat, it seems 
possible to explain the ineffectiveness of the meat administered as 
such to pernicious anemia patients by the well-recognized deficiency 
of their gastric juice. As it is exceedingly diflScuIt to secure any 
considerable quantity of the gastric secretions of patients with per- 
nicious anemia, no attempt was made to carry out an in vitro 
experiment comparable to that performed in the present group of 
cases with normal human gastric juice. It was considered that the 
more significant experiment of the two had already been carried out 
in viw by feeding beef muscle directly to the patient. 

A possible objection to the validity of this experiment, considered 
to show the inability of the patient with pernicious anemia to 
profluce an effective substance in his own stomach might be raised, 
since the feeding of beef muscle to the patient directly precluded the 
possibility of a period of in vitro digestion. However, the beef 
muscle was fed in small amounts in a fine suspension most favorable 
to any digestive action, and potential gastric digestion was not 
interrupted by removal of the material from the stomach. In one 
experiment not reported -in these papers hydrochlorie acid was added 
to the meat before its administration to the pernicious anemia 
patient with equally negative results. Even if it could be shown 
that under the most favorable conditions of a prolonged in vitro 
digestion a certain amount of the effective substance was formed by 
the action of the gastric secretions of the patient, the significance of 
the demonstration of the ineffectiveness of the gastric secretions 
under conditions actually existing in the stomach of the patient 
during the development of the disease would not be set aside. 
Conceivably, also, without the in vivo experiment, in the event 
of a negative result, an objection to the in vitro process on the 
grounds of some unknown artificiality could be raised. It seems 
proper, therefore, to consider this experiment valid in support of the 
contention that there is a striking difference in the ability of the 
stomach of the normal man and that of the pernicious anemia patient 
to produce the effective substance. 

Since much attention has been directed to the possible role of the 
absence of hydrochloric acid in the production of this disease, it 
seems worth while at this stage of the observations to point out that 
the effects seen cannot be due to this substance alone or to its indj- 
vidual action on the beef muscle. In the experiments on those 
patients to Avhom were given separately in the control periods gas- 
tric juice and beef muscle after incubation with hydrocliloric acid, 
there was either no evidence of a reaction in the control period 
(Case 17), or evidence of a significantly greater reaction when the 
beef muscle was incubated with both hydrochloric acid and gastric 
juice (Case 16) in the subsequent test period. (See table.) If the 
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hydrocliloric acid itself had been the sole basis of the effect seen in 
the test period, a similar effect should have appeared in the control 
period. On the other hand, there is evidence that a large amount of 
hydrochloric acid may actually prevent in some way_ the action of 
the effective substance. An inspection of the data in the control 
period of Case 2 of the first series of experiments^ shows that until 
the hydrochloric acid added during the incubation of the gastiic 
contents in vitro was partly neutralized (pH 2.5 to pH 5) before 
administration of the material to the patient, no effect occmred. 
On changing the reaction of the material to pH 5, by the addition of 
sodium hydroxide, a remission was at once forthcoming in the test 
period. In the next paper of this series, further evidence of the 
negative effect of hydrochloric acid itself upon beef muscle will be 
presented. 

' The evidence from these experiments is thus quite in, accord with 
the conception of pernicious anemia as a deficiency disease resulting 
from an inadequate digestion of protein imposed by the obvious lack 
of gastric juice of the pernicious anemia patient. It is clear that the 
normal individual can produce during the gastric digestion of beef 
muscle some substance which by transference to the stomach of the 
pernicious anemia patient will alleviate the sjanptoms of the disease. 
If it may be assumed that the quantitative nature of this effect 
and that of liver feeding is evidence of a deficiency disease, it is 
certainly reasonable to assume, as in other deficiency diseases, that 
the administration of the substance that will relieve the disease once 


developed will be able to prevent originally the development of the 
disease. By this reasoning, Addisonian pernicious anemia stands 
revealed as, in all probability, a disease dependent for its production 
in the last analysis upon the plainly defective gastric juice of the 
patient, which is incapable of elaborating the preventive substance 
shown in these experiments to be formed by the action of normal 
gastric juice on beef muscle. Since this substance is produced under 
conditions obviously permitting the peptic digestion of protein, 
it is possible that lack of this action is the intimate nature of the 
defect. Experiments designed to throw further light on this prob- 
lem will be reported in the next paper of the series. 

Summary and Conclusions. 1. The validity of the hypothesis that 
the development of the disease pernicious anemia is dependent upon 
an inadequate gastric digestion of protein, thus permitting the 
development of a virtual deficiency in the presence of a diet adequate 
lor the normal man, has been further examined. 

2. The results of the following experiments are considered to add 
gveatly to the probability of the hypothesis. 

(fl) l o 3 cases of pernicious anemia were given daily 150 to 300 cc 
o incubated gastric juice secreted by fasting normal men after 
histamm injection. In 2 of these cases the gastric juice was incubated 
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for two hours with an indifferent protein, and in none of these 
patients was there evidence of effect on blood formation within 
fourteen days. 

(b) To 4 cases of pernicious anemia were given daily for ten days in 
the afternoon 300 cc. of incubated fasting gastric juice secreted under 
histamin stimulation, and in the morning 200 gm. of beef muscle, 
incubated in 2 of the cases with hydrocliloric acid, and in the other 
3 with water. In 2 of these cases no effect on blood formation was 
observed within fourteen days. In 1 case a slight effect occurred and 
in another a distinct effect on blood formation was observed. How- 
ever, in all of these cases a much greater effect was seen when similar 
quantities of gastric juice and beef muscle were incubated together. 
In a fifth case, complicated by cj^stitis, no effect was seen with either 
set of conditions. 

(c) To the 8 cases just referred to and to 2 others were given 150 
to 300 cc. of fasting human gastric juice secreted under histamin 
stimulation, incubated in the presence of hydrochloric acid at pH 
2.5 to 3.5 for two hours with 200 gm. of beef muscle. In all but 2 
of these 10 cases an effect upon blood formation was observed com- 
parable to that seen with the similarly treated normal gastric con- 
tents in the first series of patients. Before the tenth day, there 
appeared an increase of the immatoe red blood cells followed by a 
progressive improvement of the anemia comparable to that ordi- 
narily seen with the daily ingestion by similar patients of from 135 to 
225 gm. of prepared liver. (Fig. 1.) 

3. It is concluded, therefore, that by some interaction of normal 
human gastric juice and beef muscle, both of which have been shown 
to be individually ineffective, a substance can be developed which is 
capable of promptly and markedly relieving the anemia of certain 
patients with Addisonian pernicious anemia. 

4. Since it has been shown in the experiments reported in the 
first paper of this series, that the presence of beef muscle in the 
stomach of the patient with pernicious anemia is incapable of devel- 
oping such an effective substance, the conception of the absence of 
this effect as being due to the defective quality of the gastric secre- 
tion of the patient is strongly suggested. 

5. It is believed that the correlation between the production of an 
effective substance and the presence of a normal proteolytically 
active gastric juice in contrast to the demonstrable lack of both in the 
patient with pernicious anemia, adds strength to the validity of the 
original hj’pothesis of the particular nature of the disease. 

6. It is believed that for the first time a relationship between the 
stomach and the function of the bone marrow of the himaan being 
has been demonstrated; and the general belief that the integrity of 
the stomach is unnecessary to proper body metabolism brought into 
question. 
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In order really to answer tlie question expressed in the title I 
should first of all be a trained actuary and then I should have at my 
disposal records extending over fifty years and showing when and 
exactly why 1000 men and women with definite duodenal or gastric 
ulceration died. Unfortunately, I am not an actuary and the 
follow-up data at my disposal are anything but complete. Under 
the circumstances, all I can hope to do is to give you such impressions 
as a clinician can obtain as he studies his patients, and such informa- 
tion as he can derive from the answers to questionnaires. 

Because it is so hard to keep in touch with many of the persons 
who have passed through our hands we have to learn much of what 
we know from the stories of those w^ho, when they come to us, have 
already suffered for from five to forty years; in other words, we try 
to get some idea of the future by loob'ng into the past. One of our 
greatest handicaps in this study is that modern gastrointestinal 
diagnosis and surgery date back only fifteen or twenty years, and 
Hence no matter how carefully we search we cannot expect to find 
many patients with ulcer definitely localized in duodenum or 
stomach before 1910 or 1915. Kemember that it was in 1908 that 

American Life Convention, Biloxi, Miss., 



77S ALVAREZ; INSURING APPLICANTS WITH PEPTIC ULCER 

W. J. l\'Iayo pointed out the importance of the pyloric ring and 
showed that more ulcers are to be found caudad to it than orad. 
Remember also that the first roentgenoscope to be made in quantity 
in America was shown at the Panama Pacific Exposition in 1915. 
IMy first one, seciu’ed in 1912, had to be imported from Vienna. 

In order to begin, let us imagine that 100,000 men and women of 
all ages applying for insurance, have experienced some indigestion. 
Possibly half of them, or 50,000 will have so little distress or so little 
spare cash that they will never consult a physician. Some will 
prescribe for themselves, some will consult a druggist, a chiropractor, 
or an osteopath, and some will trust to Christian Science and other 
forms of faith healing. Many in this group will doubtless suffer with 
peptic ulcer and never know it. My reason for making this state- 
ment is that the pathologist who is particularly interested and who 
will look carefully, will often find the puckering scars of duodenal 
ulcer, and when he questions the relatives he will sometimes be 
unable to obtain evidence that the deceased ever complained of 
indigestion. 

Robertson and Hargis found suck scars in 6.1 per cent of 2000 
bodies examined at The Mayo Clinic. This figm-e is almost twice 
that representing the incidence of gastric and duodenal ulcer as 
diagnosed by our roentgenologists (3.3 per cent of 71,675 patients 
registered in 1926). From England, Souttar reports that 4.3 per 
cent of 30,000 patients admitted to the surgical wards of the London 
Hospital were suffering with ulcer. 

Robertson and Hargis found active ulcers in 12.8 per cent of the 
bodies, but this figure does not tlu-ow light on the problem before us, 
fii’st, because the material studied does not represent a fair sampling 
from the community, and second, because so many of the lesions 
were probably recent and due to the serious illness that produced the 
death of the patient. Ulcers or scars were found in 378 of the 
bodies examined. If we exclude the 163 cases in which an operation 
for ulcer had been performed, we will have 215 or 10.7 per cent 
(of the 2000) in which an ulcer or scar may have been found acci- 
dentally. As 21 per cent of the gastric and 40 per cent of the 
duodenal ulcers were healed, active ulcers must have been found 
unexpectedly in, at the most, 7.4 per cent (of the 2000) and scars 
in 3.4 per cent. The figiue 3.4 is the one which I think should inter- 
est us particularly in this discussion because it gives some idea of 
the percentage of men and women in America with healed ulcers. 

In Robertson’s experience ulcers are found commonly (in decreas- 
ing order of frequency) in association with diseases of the thjuoid, 
the kidney, the prostate (commonly associated with destruction of 
the kidney), the gall bladder, the brain and cord, and the appendix. 

Incidentally, this brings up a point which should be of interest to 
the insurance examiner when he is appraising the risk of an applicant 
who has or has had trouble with peptic ulcer. Such persons, and 



ALVAREZ: INSURING APPLICANTS WITH PEPTIC ULCER 779 


especially the women, are likely to have other forms of disease in 
the abdomen for which they may eventually be operated on, and 
every such operation naturally carries with it a risk. Some idea 
’ of the frequency of these complications of ulcer may be seen from 
Table I. Such tables would be much more enlightening if the 
surgeon would always examine the gall bladder and appendix and 
record his impressions in regard to them, but this he is often loath 
to do, especially when he is hurrying to complete a difficult resection 
of the stomach. 


TABLE I. 




Duodenal ulcer. 



Gastric ulcer. 
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Gall bladder disease: 













“Normal” 

40 



58 



35 



29 



“No stones” .... 

17 



3 



8 



24 



Not described .... 

Drained previously 

11 

68 

68 

24 

85 

61 

39 

82 

77.3 

22 

75 

71.5 
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Removed previously 

2 



5 



2 



5 



Removed here: Stones 

2 



15 



1 



3 



No stones 




10 









“Cholecystitis” .... 

6 



3 



3 



2 



Stone present, not removed 




1 



2 



4 



Wall thickened markedly . 

Wall thickened .... 

1 

11 

11 


38 

27 

1 

9 

8.5 


14 

13.3 

2 
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Wall thickened slightly 

3 



6 



2 



4 



Perihepatitis .... 
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Adhesions about gall bladder 
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Contracted gall bladder 
Large glands on common 
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“Not examined” 
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Total cases .... 


100 
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Done pre\’iously 

Done here with operation on 
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39 



13 
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ulcer 

delete disease: 

Not opor.ated on 


71 



44 

11 

19 



50 



34 


Operated on 
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9 

22 



All we can say from the 
bladder disease was present 


records available is that definite gall 
m at least 8.5 or 11 per cent (8.5 with 
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duodenal ulcer and 11 with gastric ulcer. Table I) of the men with 
ulcer and in from 13.3 to 27 per cent of the women (Table I). As 
one would expect from the propinquity of gall bladder and duod- 
enum, cholecystitis was found more frequently with duodenal than 
with gastric ulcer. 

It is impossible to say how much real disease of the appendix there 
was in these patients but the records show that by the time they 
were operated on for the ulcer, 13 per cent of the men and from 24 to 
39 per cent of the women (24 in the group nith gastric ulcer and 39 
in the group with duodenal ulcer) had submitted to appendectomy. 
That these figm'es are somewhat higher than normal is shown by the 
fact that Blackford found that 13 per cent of 1000 patients who 
consulted him in regard to indigestion had parted with the appendix. 
In women many appendices are removed at the time of operations on 
the pelvic organs, and in the group of 244 women vdth ulcer which I 
studied, from 19 to 22 per cent had submitted to operation for pelvic 
disease. 

But to return to the hjqjothetical group of 50,000 men and women 
who are going to ph3^sicians because of indigestion: can we make any 
guess as to the number who are suffering with peptic ulcer? I think 
we can. At The Majm Clinic in 1926, 13.7 per cent of the 15,000 
patients examined roentgenologically on account of indigestion 
were found to have duodenal deformities interpreted as due to ulcer, 
1.5 per cent had gastric ulcer and 0.3 per cent had ulcers in both 
stomach and duodenum. If these percentages were the same in the 
hypothetical group, there should be 6850 with duodenal ulcer, 750 
with gastric ulcer and perhaps 150 with gastric and duodenal ulcer. 
Actually these figures are probably too high because so many persons 
with particularly resistant ulcers come to us from far distant places 
and thus interfere with the evenness of the sampling from the 
Middle West where we get most of our patients. Tlfis error may 
be compensated, however, by the fact that we doubtless fail to 
diagnose many ulcers. 

Statistics which I gathered several years ago show that the 
average practitioner, unaided by expert roentgenologists, will make 
the diagnosis in only one-third of these cases. The insurance 
examiner is likety, therefore, to hear of only 2580 cases of ulcer in 
the group of 100,000 instead of the 16,000 or more in which he 
ought to be informed of the presence of the disease. 

What now is going to happen to the 2580? Before I attempt to 
answer this question I must first emphasize the importance of 
distinguishing between those persons with duodenal ulcer and those 
with gastric ulcer. As will be shown later the mortality rates are 
different and the problems of treatment are different. 

Treatment of Duodenal tflcer. Turning first to a consideration of 
duodenal ulcer I will remind you that there are four main tj’pes of 
treatment commonly adopted. The first and probably tlie most 
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common, even among physicians suffering with ihcer, is treatment 
by neglect. In the early stages of the disease the results of such 
treatment are often good and so far as is known, perhaps just as 
good as those obtained by careful treatment. Spme of my con- 
freres will doubtless be shocked at this statement but I have some 
statistical data which indicate that it is true. It must-be noted, 
however, that I said ”in the early stages of the disease. unfor- 
tunately, in perhaps half of the cases (I have no way of estimating 
this figure more exactly) the disease eventually becomes so severe 
and so resistant to ordinary home treatment that something more 

must be done. _ • i i i 

The second form of treatment is an ambulant one in which the 

patient stays at work and takes food and perhaps alkalies every two 
hours. It works well in many cases and commonly gives prompt 
relief. The problem in ulcer, especially in the early years of the 
disease, is not so much to give relief: this is often easy; the difl&culty 
is to prevent recurrences. The third form of treatment requires 
hospitalization and careful dieting, and the fourth requires the help 
of the surgeon. 

Mfedical Treatment. Now what chance is there for permanent 
cure under the various forms of medical treatment? I cannot say 
because most of the follow-up studies so far made cover periods of 
only a few years. The recent report of Blaclcford and Bowers 
indicates that the intervals of relief after careful hospital treatment 
are no longer than those secured after ambulant treatment, and this 
agrees with my own impressions. The statement that in their 
experience the end results of medical treatment are as good as those 
after surgical treatment is somewhat sm’prising but to a certain 
extent it agrees with the observations of others. It does not mean, 
of course, that surgical treatment with its greater risk and suffering 
and expense should be given up. We cannot give it up because in a 
large percentage of cases the time comes when medical treatment no 
longer brings relief and the patient finds himself incapacitated and 
exhausted by suffering. The ulcer has perhaps perforated into sur- 
rounding tissues, it is bleeding, or it has mechanically closed the out- 
let of the stomach. Under such circumstances surgical help must be 
invoked. That the surgeon fully recognized the limitations of his 
work and the possibilities of cure under medical care is shown by the 
fact that often he will refuse to operate until several attempts at 
medical treatment have been made or until the patient is definitely 
handicapped by the disease. 

I shall not attempt here to review much of the literature on the 
remote results obtained with the medical treatment of peptic ulcer 
because the subject has already been so well discussed in Chapter 
.?^UI of Crolm’s book on “Affections of the Stomach.” He con- 
cludes that if the patient is young arid in the first stages of the 
disease good immediate results can be obtained in three-fourths of 
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the cases. The difficulty is that these persons do not stay well and 
actually, the longer one keeps in touch with a group of them the more 
discouraged one gets. 

In Einhorn and Crohn’s series of 100 cases carefully treated in the 
medical wards of hit. Sinai Hospital and followed from one to four 
years, the immediate results were excellent, and 86 were apparentlj^ 
cured. jMost of them went six months without sj-mptoms, but by 
the end of the first year 31 per cent of the 86 were back again with 
the same old trouble. With each succeeding year more cases had to 
be transferred from the list of the cured to those of the relapsed until 
by the end of four years, the two groups were about equal. Further- 
more, by this time nineteen out of the original 100 patients had 
turned to the surgeon for relief. Of the group of 22 patients who were 
observed for the full four years, 7, or 32 per cent, were operated on. 

Of the whole group 3 died, 1 of cancer of the lung, another of 
pulmonary tuberculosis, doubtless aggravated bj’’ the severe ulcera- 
tion of the stomach, and 1 from perforation of the ulcer. Einhorn 
and Crohn could then, at the end of four years, claim only 27.3 
per cent of apparent cures after careful hospital treatment. If they 
had included the cases in which improvement was noted, the 
figures would have been 90 per cent for the first few months and 50 
per cent for the four years. • 

Results similar to these have been reported bj^ Barford in England 
and by Smith in Scotland. Smith, who groups gastric and duodenal 
ulcers together because he says they are so hard to differentiate, 
reports that 24 per cent of the men and 8 per cent of the women 
treated medicallj^ had later to be operated on. Interesting from 
the insurance point of view was the fact that 21 per cent of the men 
and 19 per cent of the women were eventually so incapacitated by 
the disease that they were unable to work. In addition there were 
16 per cent of the men and 12 per cent of the women who had to turn 
to lighter jobs. 

Forsyth, chief medical officer of a British Assurance Societj’’ which 
makes a specialty of life and health insurance for physicians, has 
published some figures which, while few in number, are of unusual 
interest and value because the subjects were almost all physicians, 
because half were operated on and half not, and because with a 
sickness-indemnity provision in the policies the compan 3 '^ was able 
to keep a record of recmrences and of the amount of disability 
suffered. Unfortunatelj^, the insured were observed for periods of 
onlj^ from one to twelve years. 

Of the 59 in the series, 22 or 37 per cent relapsed from one to seven 
times. Fifty-six per cent were operated on, apparentlj’^ most of 
them during the period of observation. The number reporting 
recurrences was practically the same in the two groups but the 
number of relapses for each person was a little larger in the group 
treated medicali 3 ^ One such relapse took place as late as ten ji-ears 
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after the apparent cure of the disease. Four of the 33 treated sur- 
gicall 5 ^ had to have secondary operations: one of them after sixteen 
years. Two of those operated on died in the hospital and one more 
died later. Forsyth concludes from this that persons with duodenal 
ulcer may perhaps be given life insurance but they certainly should, 
not be given sicloiess insurance. 

Bleeding. Aside from tlie risks of operation the two accidents 
that may cause death in these patients are hemorrhage and perfora- 
tion. Most observers agree that from 15 to 30 per cent of persons 
with ulcer will at some period of the disease bleed severely; but 
fortunately in only about 1 per cent of all the cases of ulcer does such 
bleeding cause death. According to Barford, in England^ bleeding 
is six times as common with duodenal as with gastric ulcer, but 
according to Moynihan it is three times as frequent with the gastric 
lesions. According to Balfour (1927), gross hemorrhage occurred 
in 18 per cent of 1072 cases of duodenal ulcer operated on. This 
bleeding was six times as frequent in men as in women. Gross 
hemorrhage was seen in about 20 per cent of the cases of gastric 
ulcer. 

Perforation. Many ulcers perforate but only a small percentage 
break through the wall of the stomach or bowel so rapidty that 
gastric contents can soil the peritoneal cavity. When the symptoms 
are promptly recognized and an operation is immediately performed - 
most of these patients recover. In Scotland, Smith found perfora- 
tion was responsible for 2.8 per cent of deaths in all types of ulcer. 
According to Moynihan perforation is half again as frequent with 
gastric as with duodenal ulcer. Gibson studied 60 cases of acute 
perforation. Twenty-eight were in cases of gastric ulcer and 32 were 
in cases of duodenal ulcer. If in his material there was the usual 
ratio of 8 duodenal ulcers to 1 gastric it must be that the gastric 
lesions are seven times more subject to perforation than the duo- 
denal. The mortality in the gastric cases was 21 per cent and in the 
duodenal 12 per cent. 

Surgical Treatment. As I have already intimated, a considerable 
number of patients with duodenal ulcer should be operated on as 
soon as they are seen by the consulting gastroenterologist. Others 
should accept surgical help only after the ineflScacy of medical treat- 
ment has been demonstrated. What then will be their chances of 
recovery? 

With a really expert surgeon the immediate mortality should be 
small, and if the usual operation of gastroenterostomy is performed 
all but 2 or 3 out of 100 patients should walk out of the hospital. 
JJnfortunately such a low mortality is secured only with surgery at 
Its best and the actuary dealing with this problem will have to 
aUow for the possibility of a much larger percentage of loss after 
operations. 

In the five years following operation the chances of cure or 
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considerable improvement appear to be between 70 and 90 per cent. 
Balfour reported, in 1925, that 88 per cent of 1000 patients with 
duodenal ulcer, operated on ten or more years before, were relieved. 
In 1927, he reviewed the results in a group of 100 physicians operated 
on. This study is particularly enlightening because the subjects 
were all fairly intelligent and all competent to appraise the degree 
of relief obtained. Their average age was forty-seven years and the 
average duration of symptoms was thirteen years, so it will be seen 
that most of them belonged in that group of patients in whom 
medical treatment is usually of little avail. It was all the more 
cheering, therefore, to find that after intervals averaging eight and 
a half years, 84 could report a satisfactory result. Six more, while 
not entire^'’ relieved, believed that the operation had helped and 
that it had been worth while. Five had been operated on again, 
2 for recurring hemorrhage, 1 for reactivation of the ulcer and 2 for 
gastrojejunal ulcer. Some of those finally obtained relief, and only 
5 of the original group remained unimproved. Similar results have 
been reported from England by Moynihan, Walton and Broster. 

Fremont-Smith and Mclver at the Massachusetts General Hospi- 
tal have recently made a valuable study of the results obtained after 
operation on 393 patients with duodenal ulcer and 261 with gastric 
nicer, observed for periods ranging up to ten years. I will discuss 
at this point only their results with duodenal ulcer. The immediate 
mortality was 7.6 per cent, and 4.6 per cent more are known to have 
died since leaving the hospital. Eighty per cent of the 261 patients 
watched for a year reported good results. Recurrences soon began 
to appear, however, and more and more cases had to be transferred 
from the list of the cured to the list of the relapsed. 

Figure 1 shows that the percentage of patients with severe recur- 
rences rose gradually from eight at the end of the first year to nine- 
teen at the end of six years. After that it appeared to drop off a 
little. The figures suggest that if a patient operated on for duodenal 
ulcer can get past the sixth year without a recurrence his outlook 
will be good. If he has had recmrences by this time the chances 
are that these are going to incapacitate him more and more as years 
pass. There is some hope also that the patient with gastric ulcer 
will be fairly safe if he gets past the eighth year without recurrence. 
We know that reactivations take place after intervals of ten years 
but we cannot say yet how common they are. 

We must conclude, then, that even the best of surgical treatment 
will not entirely erase that remarkable tendency to recurrence, 
perhaps hereditary,* which is seen in a number of patients with 

* Smith found that in 8 per cent of the men and 12.7 per cent of the women with 
ulcer one or both parents and one or more brothers or sisters were similarly affected. 
Reich has described a family nith peptic ulcer appearing in four generations. At 
The Mayo Clinic we have the impression that this tendency is more marked in the 
Jew than in other racial strains and at times it is seen strikingly in the nervous, 
high-tension, go-getter, sales-manager type of man. 
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ulcer. No matter what is done for them the disease flares up again 
and again, and some have to go from one operation to another. _ ihis 
is particularly true of that group of unfortunates who are sub 3 ect to 
the formation of chronic gastrojejunal ulcers— perhaps 2 per cent 
of all who submit to gastroenterostomy. 

In spite, however, of all these diflBculties and dangers, the careiul 
follow-up study by Balfour and Hunter of 1651 persons with duo- 
denal ulcer, operated on and watched for periods averaging 3.4 years 
showed that the mortality was a little lower than that of a contrd 
group of men and women with a similar age distribution, observed 
for the same length of time. 



Fig. 1. — The late results of the surgical treatment of ulcer; a graphic representation 
of data published by Eremont-Smith and Mclver. 

Gastric Ulcer. The clinical pictures of gastric and duodenal ulcer 
are so similar that when a patient comes with the story of 'Tiunger 
pain” returning in attacks once or twice a year, the expert does not 
attempt to say whether the lesion is above or below the pylorus. 
As a betting proposition he knows that the odds are about 8 to 1 in 
lavor of its being below, but he makes no decision until he hears from 
the roentgenologist. 

But if the diseases are so indistinguishable why worry about 
a difference of only a few centimeters in the location of the lesion? 
because, if the ulcer is in the duodenum the fear of cancer can 
practically be dismissed, while if it is in the stomach the possibility 
01 malignant degeneration must ever be kept in mind. I make this 
statement unequivocally and I am going to emphasize it in spite 
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of the fact that some gastroenterologists will still disagree with me. 
In 1923, when Jones sent a questionnaire to the members of the 
American Gastroenterological Association asking them how often 
they had seen a cancer develop in a gastric ulcer, some said they had 
never seen it, others thought it occurred in from 1 to 5 per cent and 
most of them thought the danger was so small as to be almost 
negligible. 

Now, whene\^er two groups of re])utable men of science disagree 
it generally appears later that both were partly right and both 
partly wrong, and usuall3'’ because neither paid careful attention to 
see exactlj^ what the other was talking about. One has onl.y to look 
over the statistical reports on which nianj^ of the statements in the 
literature are based to see that little or no care was taken bj^ the 
compilers to discriminate between duodenal and gastric ulcer. 
Obviously in such groups, made up principallj' of patients with duo- 
denal ulcer, one would expect to find but few cases of cancer of the 
stomach, and the fact that pltysicians still continue to base their 
arguments on such statistics onlj'’ shows how completeh^ thej^ have 
failed to comprehend the nature of the problem. Others fail to see 
or refuse to see that the big danger is not that an old ulcer will some 
day become cancerous but that the patient who has just come in 
with what looks like an ulcer is alread.y suffering with cancer. We 
can as yet only speculate as to the number of old ulcers that become 
cancerous but we know that at The Mayo Clinic in 1926 one out of 
every seven gastric lesions that looked roentgenologicall.y like an 
ordinary ulcer was found at operation to be malignant. Further- 
more, for every four or five typical gastric ulcers seen by the roent- 
genologist there was an additional indeterminate lesion, and at 
operation half of these proved to be carcinomatous. 

Some three j^ears ago when I moved to Rochester I became much 
interested in the controversy’- over the origin of gastric cancer and 
more and more desirous of examining the data and of forming an 
opinion for myself. At first sight it might seem that a man who for 
, eighteen y^ears had been seeing a large number of patients with 
indigestion should have had an opinion, but after a little study I 
found why^ I had none. 

The difficulty is that gastric ulcer is a comparatively rare disease. 
In .1926, at the Clinic, with a registration of 71,675, the roentgeno- 
logists examined 15,000 who complained of indigestion and diagnosed 
gastric ulcer in 225 and multiple gastric and duodenal ulcer in 47. 
One hundred and ten of these (1 in 650 registrations) were operated 
on and the ulcers removed and made available for microscopic 
studyL Only^ 11 of these lesions were more than 2 cm. in diameter 
and, as will be brought out later, these were the ones which Were 
most likely to be cancerous. During the same period the roentgen- 
ologists diagnosed cancer of the stomaeh in 375 patients and found 
indeterminate lesions in 47 more. A little more than half of these 
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patients were operated on and 24 of the lesions removed were found 

to be less than 3 cm. in diameter. _ , 

There were, therefore, during the year, 35 cases m which the 
pathologist had to be particularly careful in distinguishing between 
a benign and a carcinomatous ulcer. This represents an incidence 
of one in 2050 registrations. If a similar ratio holds in private 
practice then a physician who studies let us say /OO new patients 
a year and who has half of those presenting gastric lesions operated 
on by surgeons competent to do a resection will see one of these bor- 
derline lesions every three years. Under such circumstances he can 
hardly recognize the problem, much less form an opinion about it. 
We, on the. other hand, who see one of these cases every ten days 
become greatly interested in them and become convinced of the 
great need for handling them properl3^ 

But some may say, “Why bother about these cases if they are so 
rare?” The answer is that all cancers of the stomach must some 
time have a beginning and when they begin they almost certainly 
must be small. But where will we find some to study? Obviously, 
as they rarely cause death until they have extended widely we must 
find them accidentally at necropsies and at operations on the 
stomach. And what do they look like then? Very rarely a little 
adenomatous plaque is found; less rarely a polyp with malignant 
changes at some point, and commonly— and this is the important 
point— cancer is found in the walls of what looks like a large benign 
ulcer. It would seem obvious, then, that the only way in which we 
can every hope to get at early cancer of the stomach is to excise 
gastric ulcers. 

These views are not based on observations made only at The Mayo 
Clinic. Wilensky and Thallumer who made a careful study of 48 
ulcerlike lesions classified 7 as carcinomas. One more was an ulcer 
with carcinomatous changes here and there along the edges and one 
was an apparently benign ulcer with the adjacent lymph glands full 
of cancer. Such cases have been seen several times by MacCarty. 

In 1000 stomachs studied at necropsy, Cleland found cancer in 
36. In 5, the lesion was small and was discovered only accidentally. 
One was a small papillomatous mass with malignant degeneration, 
one was a polyp with a malignant ulcer at the base and 3 were 
ulcers with carcinomatous changes in the Avail. Although this 
change could be detected only microscopically, in 2 it was asso- 
ciated with Avidespread metastasis. Incidentally, the fact that 
tins early dissemination of metastases is noted Avith a third of the 
small carcinomatous ulcers removed at The Mayo Clinic should 
somevliat silence those Avho still hold that our 'pathologists are 
mistaken as to the nature of the cell changes in the lesion itself. 
Apparently, then, in a series of 36 cancers of the stomach found at 
necropsy, 1 m 7 was unexpected and 1 in 12 was in the wall of an 
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Stewart at Leeds studied 134 chronic gastric ulcers, 14 cancers 
apparently arising in chronic ulcers, and 68 cancers in which he 
could find no sign of ulcer. All were removed at operations. He 
concluded that 9.5 per cent of the clironic ulcers had become can- 
cerous or 17 per cent of the cancers had originated in ulcers. Moyni- 
han, vnth his great experience, believes that one cannot neglect the 
danger of cancerous degeneration in gastric ulcers. He expresses 
himself as feeling “acutely anxious as to the destiny of any patient 
suffering from gastric ulcer.” 

That the problem is a big one and that conditions cry out for 
improvement was shown in a recent paper by McVicar and Daly. 
They found that at The Mayo Clinic, in the five years from 1920 to 
1924 inclusive, 2078 patients were seen with carcinoma of the 
stomach. Of these, one-half had to be sent home immediately as 
hopeless; the other half were operated on, but again, in only half 
could any attempt be made to remove the tumor. Tluree-fourths, 
then, of the cancers of the stomach which we now see are so large 
that nothing can be done about tliem. 

The next question is: Who is to blame? In many cases no one 
is because the patient, with hardly a symptom, does not suspect his 
danger rmtil the disease is far advanced; in others, members of 
our profession are to blame because for weeks and months they tried 
out one remedy after another for what they thought was transient 
indigestion or benign ulcer. 

As I have already pointed out, many gastroenterologists today 
still have the idea that when we at The Mayo Clinic ask a patient 
with gastric ulcer to be operated on it is because we are afraid the 
lesion will later become cancerous. Although we do see many cases 
in which the history strongly suggests that this is a contingency to 
be feared, we are really more concerned with the possibility that the 
lesion before us, which looks lilce an ulcer, may already be malignant. 

Often, of comse, when we are dealing with a fairly young patient 
with a history running back several years, with normal amounts of 
hydrochloric acid, and a very small ulcer, we know that the odds are 
strongly in favor of its being benign. But this does not entirely 
satisfy us because with the large numbers of patients constantly 
going through our hands not a month passes that some one does not 
appear to startle us and sober us by breaking all the rules of statis- 
tical expectation. 

Some physicians depend a good deal on the age of the patient but 
Fig. 2 shows that when it comes to making a diagnosis, the differences 
between the age distributions of patients with gastric ulcer and gas- 
tric cancer are too small to be of service. No one of us would care 
to risk his life on a “two to one shot.” 

With the training that we physicians had at college, it is hard for 
us to think of a ruddy, robust and perhaps slightly overweight man 
of forty years as having cancer of the stomach, and yet obviously 



AliVAKEZ: INSURING APPLICANTS WITH PEPTIC TJLCEE. 789 

cancer must at some time in its course be so small as not to produce 
any symptoms, and certainly not such severe ones as emaciation 
and anemia. For years my associates at the Clinic have been trying 
to get physicians to see that our textbook pictures of carcinoma of 
the stomach, the pictures which we present to our medical students, 
are highly inadequate and misleading. We perhaps ought even to 
hide them because they are the pictures of cancer in its final and 
usually hopeless stage. 

What we should be hammering home is the conception that early 
cancer must be looked for in normal, healthy looking men and 
women with only a slight deformity in the outline of the barium- 
filled stomach. Until this idea can be incorporated into that mass 
of medical impressions upon which all of us, physicians and laymen 


per 



2.— Percentage distributions showing the ages of 500 patients with gastric 
meet and 2086 patients with cancer of the stomach. The figures on the lowest, line 
indicate the relative numbers of ulcer and cancer bearing patients at different ages. 

c 


alike, base our actions there is little use in talking about the early 
diagnosis of cancer of the stomach. 

The objection may, of course, be raised and it is being raised, that 
M changes seen by the pathologists at The 

Mayo Chmc may be but figments of their imagination. In order to 
^tisty my mind on this point I some time ago took advantage ol 
r. MacCarty’s kind offer to go over -with him the hundreds oi 
vf ^^^ected in his laboratory in the last eight years. To 
s^plity the problem I put aside the records of small ulcers and larse 
tnTpT there can be little or no question and concen- 

attention on idcers larger than 3 cm. in diameter and 

SeST' 4 cm. m diameter. I did this because it 

eemed to me so obvious that if mistakes had been made, almost 
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all of them would be found in this borderline group of the largest 
ulcers and the smallest cancers. 

With the help of Dr. Balfour’s follow-up service I next looked 
up the subsequent history of the 126 patients from whom these 
possibly questionable lesions had been removed. Of the 15 with 
ulcers smaller than a half dollar (799 sq. mm.) all but one (who was a 
syphilitic) were in fair or good health when last heard from. Of the 
8 with supposedly benign ulcers larger than a half dollar, 5 had died 
with what was either probably or certainly cancer of the stomach. 
Evidently then ulcers larger than a half dollar are almost always 
cancerous and our pathologists are not yet quite radical enough in 
recognizing early malignant changes. 

The records of only GS of the patients with '‘cancer” could be 
used in this study, the others having been operated on too recently 
for me to tell much from their subsequent course. Of the 68, 3 
returned with general carcinomatosis; 16 were said by home physi- 
cians to have died of cancer, 2 died with symptoms suggesting 
recurrence, and 15 more were reported simply to have died. They 
too probably died of cancer because their demise came within that 
period of a year and a half after operation in which recurrences 
commonly kill. Over half, then of these persons who would seem 
from the unusually small size of the cancer to have had a good chance 
for life died shortly after the operation. 

I will not go into all the details of the study but suffice it to say 
that when I was done I felt perfectly satisfied that there is nothing 
make-believe about the cancer now being diagnosed by our path- 
ologists. When they say that an ulcer is benign the patient usually 
lives and when they say it is malignant the patient has only the 
usual fifty-fifty chance of living that he has after any good operation 
for early cancer. 

As I have already said, we at The Mayo Clinic, even at the time 
of operation, know of no way of telling, except by examination of 
microscopic sections, whether an ulcer is or is not cancerous. Large 
lesions and especially lesions that produce filling defects are almost 
certainly malignant and with them a good roentgenologist seldom 
misses the correct diagnosis. But, as even Cole with his careful 
technique has admitted, when a lesion is first seen, “in approximately 
10 per cent of eases it is difficult or impossible to state definitely 
from the radiologic evidence alone whether the case is one of simple 
ulcer or of cancer.” This being true, where is one to get help in the 
diagnosis? 

There is one point brought out in the history which is often very 
helpful in making a tentative diagnosis and that is the duration of the 
sjnmptoms. Some time ago I examined 100 records of patients %yith 
benign gastric ulcer, proved by excision and microscopic section, 
and 100 records of patients with inoperable cancer of the stomach 
surgically explored. In Table II I have classified these histories 
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not only according to the dui’ation of sjonptoms but also according 
to my opinion of the type of the history; that is, 
gested to me the presence of ulcer, of cancer, or of gall-bladder 
disease. Some of the stories were fairly typical for ulcer and others 
could only be called vague. 

TABLE II.— THE LENGTH AND TYPE OF HISTORY OF INDIGESTION. 


100 patients ■n’ith gastric ulcer 
operated on at The Mayo 
Clinic in 1925, 1926, and 
1927. 

Mos. Yrs. 

1 g 

2 vv 

3 

4 uvv 

5 V 

6 c 

7 

8 u 

9 

10 u 

11 

1 ug 

2 uuu, a-u, vcc 

3 uuuffv 

4 uuf 

5 uuuvffff 

6-9 uuuuuuuuuuuuuvvvvvvvffg 
10-14 uuuuuuvvvvff 
15-19 uuuuuuvvf 
20-24 uuuuuvt 
25-29 uuuuf 
30-34 uu, u-g, V 
35-39 g 
40 uvv 


100 patients with inoper- 
able carcinomas of the 
stomach explored at The 
Mayo Clinic in 1926. 


Totals. Totals. 

1 cccv ‘ 4 

2 cccccc 6 

ccccccc, obstr. at cardia 8 

3 ccccvu 6 

1 cccccvv 7 

1 ccccccccccv 11 

cvv 3 

1 ccv 3 

c 1 

1 cc 2 

c 1 

2 12 cccccccccccvvu, obstr. 15 67 

7 19 ccccvvvuuuu, p. anemia 12 79 

6 cvuu 4 

3 u? 1 

8 u 1 85 

23 u, u? 2 

12 uuu, u?, u?, u?, g 7 

9 uv 2 

7 ug 2 

5 uu 2 

4 
1 
3 


100 100 

Abbreviations; u represents ulcer; v, vague; f, fair ulcer; c, carcinoma; g, gall- 
bladder disease; a, appendicitis; obstr., obstruction. 

Each letter or combination of letters represents a case. 


It Avill be seen at a glance that a few of the patients with gastric 
ulcer came to the Clinic in the first or even the second year of the 
disease. Most of them had had symptoms for from five to thirty 
jTars. On the other hand, 79 of the 100 with cancer of the stomach 
had had symptoms for less than two yea,Ts (Fig. 3). 

No matter, then, what one thinks about the etiologic relationships 
of ulcer and cancer there is no getting away from the fact that it is 
very dangerous to treat medically any patient with a gastric lesion 
and a short history. Many physicians say, “Well and good, we 
admit that, but why not treat such a patient medically: if he im- 
proves and gains in weight we can stop worrying; if he does not 
respond properly we can call in a surgeon.^’ This plan sounds 
reasonable but m practice it often fails, and not a month passes at 
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the Clinic that we do not see an example of the type of disaster that 
can result from placing reliance in it. The trouble is that although 
the cancerous lesion often fails to respond to ulcer management it 
does not always do so. Sometimes it responds beautifully; sjmp- 
toms disappear, the patient gains in weight and everyone for a time 
is delighted. Later, when the collapse comes, metastatic nodules 
are everywhere and it is too late to do anj^liing. 


Per 

cent 



Fig. 3. — Percentage distributions showing the marked difference in the duration of 
symptoms in patients with ulcer and cancer of the stomach. 

Doubtless there will always be cases of gastric ulcer whicli for one 
reason or another will have to be treated medically, and obviously, 
the most suitable subjects for such treatment will be the younger 
patients with a history of several attaclcs, a small ulcer, and perhaps 
normal gastric acids. But even in these cases, vith the chances 
largely in favor of the lesion being benign, the conscientious 
physician will remain uneasy and will insist on watching the ulcer 
with the roentgenoscope until it either disappears or begins to grow 
larger. 

I say this in spite of the fact, emphasized by many clinicians 
throughout the world, that there are many patients vdth gastric 
ulcer who can be treated medically for years without the appearance 
of cancer. A glance at Table II shows that this must be so, other- 
wise 19 out of 100 persons with gastric ulcer could not have lived as 
they did to tell a story of typical attacks of pain running back 
fifteen, twenty, thirty and even forty years. If we include 9 with 
fair or vague ulcer stories we have 28 out of 100 vuth symptoms for 
more than fifteen years. 

Table II and Fig. 3 show also that patients with cancer of the 
stomach rarely admit having been ill for longer than two years, 
and that in orfy about 16 per cent does routine questioning bring 
out a story of symptoms suggesting ulcer running back more than 
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two years. Believing as I do that cancer commonly develops 
on the basis oi nicer, I am forced to the conclusion that ulcers 
which become cancerous are either of the symptomless variety or 
else the pe^rsons who bear them are peculiar; that is, they are so 
prone to malignant degeneration that the changes take place as 
soon as there is any break in the mucosa of the stomach. 

A patient illustrating such a marked tendency to cancer forma- 
tion was recently shown me by Dr. Bargen. The man came to the 
Clinic in 1922 with two distinct cancers in different parts of the colon. 
They were resected and five years later he returned with two more 
distinct cancers of the colon. One brother had died of cancer of 
the colon and another is now being treated at the clinic for the same 
disease. Probably Maude Slye is right and some of us are immune 
to cancer and others highly susceptible. 

Somewhat against my theory is the fact that I have already found 
a few patients with old benign ulcers who now have cancer in the 
colon or prostate, but it must be remembered that in many persons, 
as in Miss Slye’s mice, cancer susceptibility and immunity may be 
limited to certain organs or tissues. Another big objection to the 
ulcer-cancer theory is the fact noted in Table II that in only 2 out 
of the 67 cancer-bearing patients with symptoms for a year or less 
did the story sound to me like that of definite ulcer. Other clini- 
cians might disagree with me but that was my impression obtained 
from the particular histories studied. 

Of one thing I can be sure and that is that any form of indigestion 
or constipation, no matter how mild or vague, which comes out of a 
clear sky after the age of forty years, must be investigated immedi- 
ately and thoroughly and with the help of a really expert roentgen- 
ologist. Certainly no applicant for insurance with such a story 
should be accepted until it is certain that the outlines of stomach and 
colon are normal, and even then he will bear watching. 

One big reason why we should all be making an effort to estimate 
more exactly the danger of malignant degeneration in old chronic 
gastric ulcers is that the bearer of such a lesion cannot flCe from this 
vaguely outlined menace without running into the very real danger 
of death from subtotal resection of the stomach. Under the circum- 
stances, any patient who is at all inclined to reason statistically 
will want to know the probabilities; that is, he will want to balance 
the mortality rate for. cancer against the mortality rate of the 
particular sm-geon who is to operate on him. Seeing that physi- 
cians are daily being called on to help in making this decision, it is a 

s atne that as yet, they have not at their command the information 
wluch they need. 

1 of f^he pudding” in insurance work comes through 

. data on actual experience with a sufficient number of 

ontoi- ^ Balfour and Hunter showed in 1919 that after 
operations for gastric ulcer the mortality was higher than normal. 
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There were 521 patients observed for an average period of 3.6 years. 
The immediate surgical mortality was 4.5 per cent. During the 
period of observation 17 per cent died, while in the group of 1651 
patients operated on for duodenal ulcer only 5 per cent died. Most 
of the excess mortality in the cases of gastric ulcer came in the first 
three years when carcinoma, missed at the operation, may have 
been taking its toll. ' 

That actuaries still need more definite information is indicated by 
a paper published by Morgan in 1926. He vTote to eighteen 
representative companies to ask what their practice was in regard to 
applicants with a history of duodenal ulcer. Seven refused all 
with a history of gastric ulcer; seven accepted applicants with 
duodenal ulcer if free from symptoms for two years after surgical 
treatment or for five years after medical treatment, and two made 
the same ruling in regard to patients with gastric ulcer. Seven 
refused all applicants with duodenal ulcer not operated on and 
nine refused those with gastric ulcer not operated on. 

Conclusions. Scars of peptic ulcer were found more or less unex- 
pectedly during 3.4 per cent of 2000 necropsies performed at The 
Mayo Clinic, and open ulcers were found more or less unexpectedly 
in 7.4 per cent. Ulcers are diagnosed roentgenologically in about 
3.3 per cent of the patients who register at the Clinic or in 15.5 per 
of those who complain of indigestion. 

Women wnth ulcer often suffer also from gall bladder disease and 
they often submit to appendectomy and to operations on the pelvic 
organs. 

Peptic ulcer is a serious disease based on some predisposition 
which in many persons causes the lesions to reappear again and 
again even after excision of part of the stomach. 

In the early stages of the disease it is, in most instances, easy to 
relieve symptoms but in more than half of the cases they tend to 
recur. 

The danger of death from bleeding or perforation is small. 

Many of the patients with clironic ulcers must eventually be 
operated on and that carries a risk. For the first few years after 
operation the results are generally good but as years pass, an increas- 
ing number of the patients relapse; from 5 to 10 per cent have to be 
operated on again, and many become more or less incapacitated. 

For this reason, persons with ulcer are not fit subjects for health 
insurance. Great care must be taken to distinguish between those 
with duodenal and gastric ulcer not only on account of the higher 
risk of operations for gastric ulcer but because there is a definite 
possibility either that the lesion is cancerous at the time of examina- 
tion or that it will become cancerous later. 

Persons past forty years with recently acquired indigestion of any 
kind are particularly undesirable as risks. It is impossible in many 
cases to distinguish, even at operation, between benign and malig- 
nant ulceration. 
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The only ivay in which to cure cancer of the stomach is to operate 
on healthy looking men and women with a slight but definite 
irregularity in the outline of the barium filled stomach. 

Persons with duodenal ulcer might be accepted as substandard 
risks when, after either medical or surgical treatment, symptoms 

have been absent for six years. , . . 

Only long experience can give exact information as to what 
premiums patients with gastric ulcer should pay for insurance. 
From the statistics presented, it would seem obvious that no one 
over thirty years of age should ever be accepted when the symp- 
toms have been of short duration and when a ^bure’^ has been but 
recently accomplished. 
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Although clironic dilatation of the duodenum has long been 
recognized, it is only within recent years, that any actual clinical 
significance has been attached to this affection. Aside from con- 
genital factors, the following conditions favor its formation; adhe- 
sions, compression of the duodenum and prolapse of the colon into 
the pelvis. Adhesions ordinarily involve the first and second por- 
tions of the duodenum. Especially important in this direction are 
the obstructions produced as the result of adhesive processes due 
to intraduodenal lesions, as ulcer or tumor; clironic cholecystitis; 
adhesions between the duodenum and hepatic flexure and those 
formed as the result of visceroptosis or following abdominal opera- 
tive procedures. Pressure on the duodenum occasioning duodenal 
stenosis may result from spinal deformities and also from growths 
involving abdominal organs such as the pancreas and from pressure 

* Presented at the meeting of the American Gastroenterological Association, 
Atlantic City, May, 1929. 
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due to ptosis of the right kidney. It . is of importance to note, 
however, that according to Bloom and ^ens as well as others, 
that inasmuch as chronic duodenal stasis is observed so frequently 
intimately associated with other affections, it should not be con- 
sidered as a distinct clinical entity, but only as a radiologic phenome- 
non the result of such lesions. This view has not been accepted by 
most authorities. 

Incidence. Chronic duodenal stenosis , may occur at any age. 
The youngest case reported is that of three years, the oldest of sixty- 
six years. The highest incidence of this affection occurs during 
middle life, that is between thirty and forty years. 

Of the 24 : cases of chronic duodenal stasis in our series, 18 were 
males and 6 females. It is maintained by most authorities that 
this affection occurs twice as frequently in females as males which 
is contrary to the findings in our cases. 


TABLE I.— CASES ARRANGED ACCORDING TO AGE AND SEX. 


Age (yearsL Males. Females. 

20 to 30 2 1 

30 to 40 10 4 

40 to 50 4 1 

50 to 60 2 0 


Total 


18 6 


Symptomatology. The symptoms of chronic duodenal stasis, 
according to our experience, are not always characteristic, especially 
in mild forms. In these cases, there are often periodic attacks o£ 
nausea and vomiting so-called bilious attacks which may have 
occurred over a period of many years, often since childhood. These 
are frequently preceded by intense constipation and are often 
accompanied with headaches and migraine attacks. The constipa- 
tion is occasionally replaced by intermittent outbreaks of diarrhea. 
Attacks of nausea and vomiting occurred in 18 of our cases; migraine 
attacks in 16; constipation in 19; intermittent diarrhea in 3. Pain 
may be absent, mild or severe and may present no special relation to 
food. Tins symptom occurred in 16 of our cases; in 9 of which it 
^ severe. Changes in posture may in some instances 

auord relief from this symptom. Occasionally, the liver enlarges 
^_ith an attack and tenderness may occur at this time under the 
riglit costal arch. Tenderness imder the right costal arch with 
enlargement of the liver was noted in 5 of our cases. Due to the 
requency of these attacks, loss of weight and strength is not 
nusual and neurasthenic symptoms are apt to supervene. During 
le interval of freedom from these attacks w^hich may extend over a 
° patient may enjoy comparatively good 

^ milder intermittent type associated with 

qrient attacks the pylorus retains its normal tonicity and 
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regurgitation takes place only when the obstruction permits an 
excessive amoujit of duodenal contents to accumulate. In the 
more chronic and severe forms, the pylorus becomes patent and 
dilatation of the stomach may occur. In many of these cases the 
pylorus remains constantly open and is greatly increased in diam- 
eter, often to such a degree that nausea and vomiting of bilious 
contents becomes more or less persistent and even vomiting of the 
retention tj'pe may occur, as was noted in 2 of our cases. The 
patient may complain of fullness, heaviness and distention and of 
eructations of gas following meals and not infrequently of pain 
which may extend over the entire abdomen or be limited to the 
e])igastrium, or right upper or lower quadrants of the abdomen. 
Headaches become incessant and migraine attacks with bilious 
vomiting, malaise, faintness and dragging sensations are not 
infrequent. Occasionally an urticarial eruption is observed; this 
occurred in one of our cases. The sym])toms vary somewhat accord- 
ing to the location of the obstruction. When obstruction occurs at 
the first part of the duodenum, the symptoms largely resemble 
those of pyloric stenosis. In other instances, pain extending over the 
gall-bladder region with enlargement of the liver and jaundice may 
erroneously give rise to the diagnosis of cholecystitis. This error 
occurred in 2 of our cases. In still others, pain may occur several 
hours following meals together with sjTnptoms of hjqjeracidity and 
consequently an incorrect diagnosis of ulcer may be made, as was 
noted in 3 of our cases. Occasionally the attacks may disappear 
for periods of months or even years during which the patient may 
enjoy good health, when a relapse may occur following an acute 
illness, such as grippe. The discomfort and pain wdiich is usually 
present in these cases during an attack and which is frequently 
aggravated in the recumbent postiu-e may be relieved at times by 
elevating the pelvis or having the patient assume the loiee-chest 
posture. These procedures were of distinct advantage in overcom- 
ing attacks in many of our cases. In the very aggravated types 
with gastric retention and profuse bilious vomiting a high degree 
of toxemia may occur. This may be associated wdth marked dehy- 
dration, shock and at times with attacks of tetany. 

Among the associated conditions noted, peptic ulcer is most 
important. Gastric ulcer occurred in three of our cases; an esopha- 
geal diverticulum in one, mucous colitis in three and cholecystitis 
in one. 

Case History. The follonang history presents the most important 
features of a typical case. D. B. F., male, aged forty-three years, had been 
complaining of indigestion for many years, consisting of attacks of pain 
in the upper right quadrant, with discomfort in that region running into 
the back toward the right shoulder blade. In the spring of 1909 these 
attacks became more severe and frequent, and the diagnosis of chole- 
ej'stitis was made and a cholecystostomy ^vas performed. No stones 
were found but the diagnosis of chronic cholecystitis was confirmed. 
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The patient remained well -for a number of years but within the last 
two or three years had frequent attacks of nausea and vomiting. The 
vomitus recently contained food ingested several da3'^s previous. With 
this,' there has been considerable discomfort in the upper right quadrant; 
headaches; fullness and distention after eating and gaseous eructations. 
The patient, in consequence, has been forced to live on a restricted diet. 
He is very constipated and has lost about 10 pounds in weight. 
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Fig. 4. — Lagging of barium in transverse portion of duodenum forty-five minutes 
after a barium meal ; no barium observed beyond this portion. 



Fig 5. — Lagging of barium in transverse portion of duodenum; the meal continues 

to pass on into the small bowel. 
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Diagnosis. . The patient is usually observed to be slender of the 
asthenic type, presenting the narrow costal angle usually observed 
in visceroptosis. The stomach and colon are prolapsed and atonic 
and a succussion sound is readily elicited over the gastric area. 
Tenderness is ordinarily noted in the epigastrium or to the right or 
left of the umbilicus and an epigastric protuberance is occasionally 
observed. At times there is a general abdominal distention and the 
duodenal dilatation may be so marked as to present the sensation 
of a tumor mass to the palpating hand. This mass may be tym- 
panitic or a succussion sound may be elicited from it and pressure 
over it may produce nausea. 

In the milder type the gastric acidity is usually normal. Occa- 
sionally hypochlorhydria or hyperchlorhydria may occur. In the 
more severe forms, due to the admixture of large quantities of bile, 
achylia is usually present. The gastric contents may present all of 
the characteristics observed in pyloric stenosis, containing remains 
of food ingested on the previous day together with an admixture of 
dark-green bile and much mucus. 

Of our 24 cases, the gastric acidity was normal in 13 instances; 
hyperchlorhydria was present in 7 instances and hypochlorhydria 
and achylia in 4. 

While the diagnosis is made possible in rare instances from the 
history and physical findings alone, the Roentgen ray evidence is 
■far more conclusive. The Roentgen ray signs of this affection are 
well defined and extremely characteristic and a certain diagnosis 
can only be made by means of this procedure. , The Roentgen ray 
findings are based largely upon fluoroscopic examinations by means 
of which changes in motility can be carefully observed. The films, 
however; record the definite anatomic changes. The fluoroscopic 
examination is usually most satisfactorily made with the patient in 
the upright posture when viewed semilaterally with the right side 
nearest the screen. However, the obstruction can ordinarily also 
be well observed when the patient is recumbent and satisfactory 
films may be obtained in either position. Delay in the barium meal 
is not infrequently overcome by change in posture of the patient 
which can readily be observed under the screen. When an accum- 
ulation of barium occurs in the duodenum at any point, the mass 
is divided and passes in opposite directions along this organ. Reten- 
tion in the duodenum can be considered positive when the barium 
is retained longer than a period necessary to complete the passage of 
two gastric peristaltic waves. In the more marked cases, however, 
gastric as well as duodenal six-hour residues of the barium are not 
uncommon. 

The dilated duodenum can frequently be most satisfactorily 
observed from one to two hours following the barium meal. At 
times evidence of antiperistalsis with regurgitation of the barium 
meal into the stomach are noted fluoroscopically. In order to 
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eliminate the presence of duodenal stasis, the duodenum must be 
observed at intervals over a period of at least thirty to forty minutes. 
The presence of this condition is suggested when the duodenum is 
constantly visible during the period of emptying of the stomach. 

In stenosis, between the first and second portions of the duodenum, 
the duodenal bulb may be elongated, dilated and will present evi- 
dence of delay in the expulsion of the barium. The first portion 
may also be distorted giving rise occasionally to the appearances 
noted in ulcer. In some instances, visualization of the third portion 
of the duodenum may be obscured, due to an enteroptosis, and 
lateral views must then also be obtained. The stomach is usually 
prolapsed in these instances, and may present a six-hour as well as an 
eighteen-hour retention. In these cases the barium passes without 
difficulty tlirough the first part of the duodenum to the transverse 
portion where it remains stationary. At this point, ^^olent peri- 
staltic movements (the so-called writhing duodenum) are noted as if 
the barium were forcing its passage through some obstruction, when 
reverse peristalsis suddenly takes place and the barium is carried 
back into the duodenal bulb. These phases are rapidly repeated 
and after a certain delay portions of the barium are forced through 
the area of obstruction into the jejunum. Above the area of 
apparent obstruction dilatation of the duodenum is noted. 

Obstruction of the second portion of the duodenum is usually 
more readily visualized. A rather characteristic pictme is observed 
four to five hours following the barium meal in the form of a saucer- 
shaped residue in the second arid third portions of the duodenum. 
The duodenum may be dislodged downward or it may present itself 
forward, being freely movable in the abdomen. Obstruction of the 
fourth portion of the duodenum is usually easily visualized. Stasis 
occimred in most of our cases in the second and third portion, the 
most frequent site being in the second portion. In one instance, it 
occurred in the upper jejunum, resulting in duodenal stasis. 

Finally, in considering the diagnosis it should be recognized that 
duodenal stasis is not a rare condition and that it is not infrequently 
overlooked. In some instances, in fact, the affection may continue 
on for long periods without presenting symptoms. It is always 
important, however, in order to be certain that the stasis is per- 
manent that repeated Roentgen ray examinations be made. Re- 
peated examinations were made in all the cases in our series. 
Inasmuch as headaches associated with nausea and vomiting are 
frequently present, the diagnosis of migraine is not uncommonly 
made. It is, therefore, important in all obscure forms of migrainous 
headache that thorough roentgenologic studies of the duodenum be 
made. In some instances, the symptoms are attributed to gall- 
bladder disease, ulcer or even to neurasthenia. 

As the clinical history of the affection is often indefinite, certain 
characteristics should be held in mind. Occasionally, there will be 
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single attacks following meals of but a few days duration, disappear- 
ing for a variable period of time and again recurring. At other 
times, the attacks may occur daily, follow, ing one or other of the 
meals. It is important to note that the attacks may have their 
onset in childhood and yet the condition not be recognized until 
later in life when the symptoms become sufficiently urgent to demand 
thorough investigation. In many instances the attacks appear 
suddenly following relaxation of the abdominal organs as after 
serious debilitating diseases or pregnancy, though even in these 
instances minor or fleeting attacks may have manifested themselves 
at times for long periods, the true nature of which may have re- 
mained unrecognized. 

Treatment. In many instances, medical management is quite 
satisfactory and with conservative and postural treatment marked 
improvement frequently takes place. This is ordinarily observed 
in the milder types in which the symptoms occur intermittently and 
are followed by periods of relief. The cases due to visceroptosis 
are especially amenable to medical treatment. 

Diet plays an important r61e in the management of these cases. 
This should be bland and of a high caloric value. Forced feeding 
and absolute rest in bed of from four to six weeks together with 
postural treatment is often indicated. Duodenal lavage through 
the Rehfuss tube is frequently of great benefit. 

When the symptoms are severe or when adequate medical treat- 
ment no longer suffices in affording relief, surgical intervention is 
indicated; the most satisfactory procedure in most instances being 
duodenojejunostomy. When performing this operation, it is most 
important to undertake a complete investigation of the abdominal 
viscera, so that all complications may as far as possible be corrected 
during the time of this procedure. If the gall bladder is found 
diseased or when a peptic ulcer is detected or dilatation of the 
stomach exists, the procedures ordinarily undertaken for relief of 
these conditions should be carried out. When the duodenal steno- 
sis is caused by adhesions, these should be released and if the duod- 
enum is found markedly dilated and atonic a duodenojejunostomy 
should be performed. 

The more radical measures, as extensive resections of the colon 
when coloptosis is present as a complicating factor, rarely warrant 
their extreme risk. Suspension of ptosed viscera is likewise ordi- 
narily unsuccessful in its results. 

Of our 24 cases on which this study is based, 23 were treated by 
means of the medical measures already referred to, with at least 
satisfactory temporary relief. In a single instance, which resisted 
this form of treatment, duodenojejunostomy was followed by com- 
plete recovery. 

Summary. An analysis of 24 cases of chronic duodenal stasis 
leads to the following conclusions: 
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The condition is made possible both by anatomic and embryo- 
logic factors, and bj^ conditions favoring adhesions or pressure on 
the duodenum due to spinal deformities or growths in the abdomen or 
traction on the mesentery due to visceroptosis. 

In some instances, no demonstrable lesion has been ascertained; in 
the more clrronic forms however, the pylorus is patent and there is 
permanent dilatation of the first three portions of the duodenum. 
Duodenal stenosis may occur at any age, though the greatest inci- 
dence is during middle life. According to most authorities, it occurs 
twice as frequently in females as in males. 

The symptoms are not always characteristic, especially in the 
milder forms. There are periodic attacks of nausea and vomiting, 
so-called bilious attacks. There is often constipation with inter- 
mittent outbreaks of diarrhea. Change in posture may afford 
relief of symptoms. Loss of weight and strength is not unusual and 
neurasthenic manifestations are common. Diuing the interval of 
freedom from attacks, the patient ordinarily enjoys good health. 
As the disease becomes more chronic the dilatation extends into the 
stomach, when nausea and vomiting become persistent. Head- 
aches and migraine attacks are not infrequent. In the more aggra- 
vated types a high degree of toxemia may develop. 

As associated conditions, a number of instances of peptic ulcer 
have been recorded. Gastric dilatation of varying degrees is not 
uncommon. Cholecystitis and pancreatitis occur due to an ascend- 
ing infection. 

In the diagnosis the presence of visceroptosis is important. The 
only conclusive evidence of this condition can be obtained by means 
of the Roentgen ray which reveals a delay or retention of the 
barium in the dilated duodenum. 

In many instances, medical management is quite satisfactory 
especially in those instances due to visceroptosis. In the severe 
types accompanied by excessive vomiting and dehydration with a 
threatened alkalosis, the intravenous administration of sodium 
chloride solution with glucose is indicated. When the symptoms 
are severe or when adequate medical treatment no longer suffices 
in affording relief; surgical intervention is indicated, the most 
satisfactory procedure being duodenojejunostomy. 
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THE EFFECT OF INTRAVENOUS INJECTIONS OF VARIOUS 
EMULSIONS OF FAT ON THE EMPTYING OF THE 
GALL BLADDER.* 

By George M, Higgins, Ph.D., 

AND 

Charles M. Wilhelmj, M.D., 
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Investigators in the field of gastrointestinal physiology are 
agreed that the ingestion of food rich in fat causes more or less 
complete evacuation of the gall bladder. Furthermore, there is 
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general agreement in the conclusion that this evacuation, more 
' extensive in certain species of animals than in others, is effected by 
the active contraction of an intrinsic musculature within the tunic 
of the gall bladder. This conclusion, which was reached indepen- 
dently by at least three groups of workers and supported by ade- 
quate experimental evidence, largely minimizes the earlier recorded 
observations that extrinsic factors, such as secretory pressme or 
intraabdominal pressure, were primary in their effect on the flow 
of bile from the gall bladder, ^^fliitaker,^- in commenting on the 
mechanism of the gall bladder, concluded that extrinsic factors do 
not have an appreciable influence, but that emptying of the vesicle 
is produced primarily by contraction of the muscle layer. He 
further concluded that contraction is probably not dependent on a 
reflex nervous mechanism, and that the evidence is not conclusive 
that hormone action is the exciting factor. 

Egg yolk and cream, first used by Boyden^ in experimental 
studies on the gall bladder, is perhaps the diet most effective in 
emptying the viscus. Since Boyden’s significant observation, 
Whitaker has shown that emptying of the gall bladder could likewise 
be produced in cats by the ingestion of other fats. Subsequently, 
Krause and Whitaker® reported their observations on the gall 
bladders of cats following the ingestion of various food substances, 
such as olive oil, cod-liver oil, cocoanut oil, and certain carbohy- 
drates, as well as protein substances. They concluded that fats 
and fatty acids are by far the most active in emptying the gall 
bladder, that carbohydrates are practically ineffective, and that 
pure proteins produce but slight emptying of the viscus. 

Boy den® concluded that the gall bladder may be a trigger mechan- 
ism, set off by a number of foods, but that the degree or extent of 
emptying will depend on the time the digesting food is withheld in 
the stomach. Boyden and Saunders® further showed that when 
food is placed directly into the duodenum the extent of contraction 
of the gall bladder is not lessened. Higgins’^ observed that when 
food is introdueed directly into the duodenum of a fish, sustained 
contraetion of the gall bladder was not induced for periods ranging 
from an hour to an hour and a half. The initial stimulus of the 
food on the duodenal mucosa did not have any appreciable effect 
on the biliary vesicle, and it was not until considerable absorption 
had occurred and the residual food content had reached the lower 
intestines that the gall blgdder contracted. In these observations 
on the fish, it must be recalled that laparotomy was done so that 
observations were made on the exposed viscera, a procedure which 
may or may not explain the prolonged interval between the feeding 
and the contraction of the viscus. 

Fatty foods, however, are not the only substances that cause 
partial or complete evacuation of the gall bladder. Magnesium 
sulphate, when injected directly into the duodenum of man, causes 
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an expulsion of bile from tbe gall bladder induced by active contrac- 
tion.^ Subsequently, it has been shown that magnesium chlorid 
and sodium sulphate in strong solutions cause as effective a dis- 
charge of bile from the gall bladder of human beings as magnesium, 
sulphate.^ This is true whether these salts are administered by 
mouth or introduced by a Rehfuss tube. Although marked intes- 
tinal peristalsis has been induced in experimental animals by these 
salts, yet failure of the animal’s gall bladder to contract casts 
considerable doubt on the validity of earlier observations that 
peristalsis of the gastrointestinal tract induces the organ to empty. 

Besides these salts, certain acids have been shown to induce the 
flow of bile from the gall bladder. It has been known for a long time 
that a few drops of a weak solution of hydrochloric acid will cause 
bile to flow from the biliary duct system. Elman and McMaster® 
demonstrated that relaxation of the mechanism of the sphincter 
at the end of the common bile duct could be induced by a tenth- 
normal solution of hydrochloric acid. Boyden and Birch® were 
not able to secure as effective a discharge of bile from the common 
duct following lavage with hydrochloric acid as they did following 
the drinldng of a glass of water. On the other hand, Ivy and Old- 
berg® were able to induce contraction of the gall bladder in animals 
by the introduction into the duodenum of 20 to 30 cc. of tenth- 
normal hydrochloric acid. Subsequently, these authors, from 
studies on cross-circulation experiments, concluded that hydro- 
chloric acid given into the duodenum to one animal may induce the 
contraction of the gall bladder of the second animal within ten 
minutes. Some action of an hormonic nature incited within the 
duodenum of the first dog becomes effective by passage through 
the blood stream into the second animal. 

In addition to the mechanism set up within the gall bladder either 
by nervous ^stimulation or by hormonic activity, a regulatory 
mechanism guards the portal of the common duct into the duodenum. 
The literature on the sphincter of Oddi, its physiology and anatomy, 
and its presence or absence, is enormous, and no attempt will be 
made to review it here. It is sufficient to state that the best 
authorities on the physiology of the extrahepatic biliary tract are 
rather agreed in affirming the existence of some regulatory mechan- 
ism at the duodenal end of the common bile duct which functions 
in a way to regulate largely the filling and emptying of the gall 
bladder. 

Method of Study. Although the gall bladder is known to react to 
various saline cathartics, acids and even to mechanical disturbances, 
its essential physiologic role seems in some way correlated with 
metabolism of fat. Since we have observed the emptying of the gall 
bladder in animals in which the duodenum had been experimentally 
isolated from the gastrointestinal tract, we believe that at least the 
duodenal mucosa did not play an essential part in causing the con- 
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traction of the viscus. Sosman, Whitaker and Edson“ had shown 
that in cases of pyloric resection and gastrojejunostomy the gall 
bladder emptied as well after eating as in the normal subject. It 
has seemed to us that the amount of bile discharged from the gall 
bladder has appeared to be in some way correlated with the absorp- 
tion of fat. Krause and Whitaker® had observed in their study of 
the effect of various foods that “the degree of absorption of fat is 
probably related to the degree of the emptying of the gall bladder.” 
Whether the degree of contraction of the vesicle is dependent oh the 
extent of absorption cannot be stated. More than likely the gall 
bladder bile facilitates digestion, thus securing greater absorption. 
In a recent study of the relation of the emptying of the gall bladder 
to the digestion of fats, Silverman, Denis and Weinberger^® concluded 
that such emptying is not dependent on the absorption of the fat, 
so far as can be determined by analysis of the blood for fat. 

We were prompted to try a series of experiments in which various 
highly emulsified fats were injected directly into the blood stream. 
Whitaker^®*'® has described the intravenous use of an olive-oil 
emulsion which was followed by the emptying of the gall bladder. 
He also showed that an intravenous injection of liquid petrolatiun 
was nearly as effective as olive oil in this respect. For some time 
one of us (Wilhelmj) has been conducting a series of observations on 
the metabolism of fats following both oral and intravenous adminis- 
tration. Since the slow intravenous injection of various fat emul- 
sions causes a definite increase in basal metabolism, we were inter- 
ested to know whether any response could be incited within the 
gall bladder by the intravenous injection of these emulsions. There 
would, perhaps, be no occasion for the discharge of gall bladder bile 
since the gastrointestinal tract was inactive; and yet if the con- 
traction of the viscus was due to an absorbed fatty constituent 
acting tlmough the blood stream, then a response could, perhaps, 
be induced by the presence of the fat in the emulsified or the digested 
state within the blood stream. In these observations, we have 
used emulsions differing somewhat from that employed by Whitaker. 
In most of the experiments we have used highly emulsified olive 
oil or dog lard, the latter obtained by rendering dog fat. These 
two fats were emulsified in tlu-ee different tjqies of mediums: 5 per 
cent gum-acacia solution, 2 per cent aqueous lecithin solution and 
autogenous blood serum. These emulsions were prepared with and 
without the bile salt, sodium glycocholate (Merck), known to be 
without effect on the gall bladder. When the sodium glycocholate 
was used, it was administered in amounts equal to 0.05 gm. for each 
kilogram of body weight. Accordingly, six different emulsions were 
employed in the study and the quantities of fat varied, ranging in 
volumes equivalent to 0.5, 1 and 2 gm. for each kilogram of body 
weight. In a few experiments the dog fat was partially digested, 
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previous to its use, by an .alcoholic extract of canine pancreas. 
Several observations also were made on animals following the 
intravenous injection of an emulsified preparation of egg yolk and 
cream. 

The detailed method of preparation of these emulsions will be 
given in a futm'e paper and only the general procedure outlined 
here. A weighed amount of melted dog lard or olive oil was poured 
into the emidsifying medium which had previously been warmed 
except in the case of blood serum which was used without warming. 
The mixture was then put into a mechanical shaker for thirty minutes 
to one hour. At the end of this time the emulsion was put into a 
small separatory funnel and allowed to stand ten minutes and then 
separated from the excess water which rises to the surface. When 
sodium glycocholate was used it was dissolved in 3 to 5 cc. of water, 
heated, and then added to the fat or olive oil with, constant vigorous 
stirring, so that a homogeneous mixture was obtained; following 
this the emulsion was prepared as usual. When partially digested 
fat was employed, an alcoholic extract of canine pancreas was added 
to the fat and bile-salt mixture and digested for about twenty-four 
hours at 70° C. The alcohol was removed by aeration and the 
emulsion prepared, as has been outlined. The emulsions of egg 
yolk and cream were prepared by thoroughly mixing the egg yolk 
and cream, shaking for about ten minutes, centrifugalizing and 
employing the upper portion of the mixture. The emulsions pre- 
pared in blood serum and 2 per cent lecithin are the most satis- 
factory from the physical standpoint. Fat emulsified in 2 per cent 
lecithin with or without sodium glycocholate is in a very fine 
state of division; the particles are much smaller than erythrocytes 
and show active Brownian movement. 

When the preparations are properly made and completely emulsi- 
fied, the animal is not disturbed when the emulsions are slowly 
injected into the jugular or saphenous vein. Occasionally too rapid 
injection may result in increased respiration, accompanied by slight 
movements. Ordinarily, if the injections are made slowly over a 
period of eight to fifteen minutes, the animal is not inconvenienced. 
Fifteen dogs and fifteen cats comprised the series of animals used in 
this study . Three methods are employed : the lipiodol method used by 
^fiiitaker and Boy den, the common duct intubation, and the dhect 
observation. The first of these is perhaps the best in that it per- 
mits the recognition of degrees of emptying and slight tonic changes. 

Experimental Observations. The dog-fat bHe-salt acacia emulsion 
was given to three dogs. Under ether anesthesia, the bile was with- 
^awn from the gall bladder of two of these and lipiodol was injected 
in its place. The common duct in the third dog of the series was 
intubated and the rubber catheter brought to the exterior through a 
small stab wound. The dogs were fasted twenty-four hours follow- 
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ing the surgical preparation, when cholecystograms of the dogs 
that had been given lipiodol still showed well-filled gall bladders. 
The emulsion, containing 1.5 gm. of dog fat for each kilogram of 
body weight, was then slowly injected into the jugular vein over a 
period of fifteen minutes. Cholecystograms were made 5, 15, 30, 
60 and 90 minutes after the injection. Slight tonic changes were 
periodically visible over the gall bladder during this period. Slight 
changes in shape or contour were noted and yet lipiodol was never 
visible in the cystic or common ducts. These slight tonic changes, 
rhjThmically appearing, have been frequently noted and probably 
do not bear any relation to the injected emulsion. Following the 
intubation of the common bile duct in the third dog of the series, 
samples of bile were collected every five minutes for one hour. The 
emulsion, comparable in fat content to that mentioned, was injected 
slowlj'- into the jugular vein over a period of fifteen minutes, during 
which time the animal remained quiet. Samples of bile collected 
before and during the injection were comparable both in volume and 
in concentration of pigment. Toward the close of the injection a 
slight increase in concentration suggested the discharge of gall 
bladder bile, but in quantities so slight as to be insignificant. 
Following the injection, five-minute samples of bile likewise com- 
pared favorably both in volume and concentration with those 
taken prior to giving the emulsion, and one must conclude that the 
intravenous fat injection is without significant effect on the gall 
bladder. 

Intravenous injections of olive-oil emulsions to which was added 
0.05 gm. of sodium glycocholate for each kilogram of body weight 
were given to six dogs. Foiu of the dogs had been prepared for 
cholecj^stographic studies by the lipiodol injection, one had a 
common bile-duct intubation, and the gall bladder of the sixth was 
observed directly following the intravenous injection of the emulsion. 
Cholecystograms taken at successive intervals following injection 
did not reveal appreciable change in the contour of the gall bladder. 
Slight changes in shape are visible, but these do not bear anj’’ relation 
to the emptying of the vesicle, for lipiodol was not visible in the 
cystic or common ducts. A cholecystogram taken one hour 
following egg yolk and cream by mouth shows the vesicle nearly 
empty. Bile collections from the intubated common duct of the 
animals of this series were not appreciably changed following the 
injection of the emulsion. For two hours preceding the injection, 
five-minute samples averaged 2 cc. of clear amber bile. During the 
injection and for twenty minutes thereafter, bile ceased to flow; then 
gradually there was a return to the average volume. Collections 
were continued for two and a half hours following the injection, but 
there was no indication that bile had been expelled from the gall 
bladder. 
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Three dogs were tested, following preliminary preparation with 
lipiodol, with the dog fat emulsified with a 2 per cent aqueous 
lecithin solution. The emulsified dog fat, partially digested with an 
alcoholic pancreatic extract, was given to one of these three dogs. 
In these animals, either with or without the addition of the pancrea- 
tic extract, we were unable to recognize any marked changes in the 
gall bladder following intravenous injection of the emulsions. 
Subsequent oral administration of egg yolk and cream, however, 
was effective. 

A single experiment was tried by using an emulsion of pure olive 
oil, and in this, as in all others of our series, the gall bladder did not 
empty. A single observation was also made on a dog that was given 
an emulsion of dog fat, which had been subjected to the digestive 
action of an alcoholic pancreatic extract, and to which a known 
quantity of sodium glycocholate was added. Slight tonic changes 
only were visible but lipiodol did not enter the cystic duct. 

In the fifteen cats used for this study only two had been prepared 
previously for cholecystograms by the injection of lipiodol. All 
others were explored at successive intervals following injection and 
direct observations were made on the gall bladder. The direct 
observation has certain advantages in that one may see at a glance 
the actual state of collapse of the vesicle, and may actually locate the 
bile expelled. On the other hand, slight changes cannot easily be 
recognized. However, we were not concerned with qualitative 
reactions or with degrees of emptying; we rather wished to know 
whether the gall bladder would expel any bile when fat is introduced 
into the blood stream. Accordingly, the necropsy method proved 
entirely satisfactory for our purpose. 

The cats previously prepared by the injection of lipiodol were 
given 3.7 cc. for each kilogram of the olive-oil sodium-glycocholate 
emulsion through the saphenous vein. Cholecystograms made at 
5, 15, 30 and 90 minutes showed slight tonic changes manifested by 
changes in the shape of the vesicle, but lipiodol was never forced 
out into the ducts. That the duct system was patent and physio- 
logically functional is shown by the fact that a cholecystogram 
taken one hour after feeding egg yolk and cream showed a contracted 
gall bladder with the oil distending both cystic and common ducts. 

Resort was then had to the necropsy method. A series of cats 
was given intravenous injections of emulsions of both olive oil and 
dog fat in lecithin or serum, to which was added, in either case, a 
known volume of bile salts. Injections were again slowly made 
tlixough the saphenous vein, over periods ranging from five to eight 
minutes. The animals were killed at successive intervals, up to an 
hour following the injection, and the gall bladder and gastrointestinal 
tract were immediately explored. Prior to injection the animals 
were fasted for eighteen hours, so that the vesicles should be well 
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distended at the time of injection. Necropsy data, following 
intravenous injection of either emulsion, invariably revealed a well- 
distended gall bladder containing heavily concentrated bile. Obser- 
vation of the contents of the gastrointestinal tract from pylorus 
to ileocecal valve did not disclose evidence of gall bladder bile, 
and the conculsions were manifest that the gall bladders had not 
emptied following the intravenous injection of fat. 

To determine whether or not the emulsion we were using could 
cause the discharge of gall bladder bile when given orally, we 
arranged to feed a similar series of cats with emulsified fats like 
those given intravenously. Accordingly, the fats were prepared 
in a similar manner, and quantities proportionate to those given 
intravenously were given by mouth. In some cases the stomach 
tube was passed, and in others the animal was given the emulsion 
tlirough the angle of the mouth so that swallowing was normal. 
Here again the animals were killed at 5, 15, 30, 60 and 120 minutes 
after the feeding. Exploration showed in each case that the gall 
bladder had emptied, and in the longer periods it had emptied 
completely. An immediate response was apparently set up within 
the gall bladder, for in the animals explored within five minutes 
after feeding, the vesicle w'as partially empty and isolated spurts of 
gall bladder bile appeared in the duodenum. Exploration at 
30, 60 and 120 minutes after food was given show^ed the gall bladders 
greatly contracted and concentrated bile at intervals throughout the 
gastrointestinal tract to the ileocecal valve. The occurrence of 
concentrated bile at different levels throughout the gastrointestinal 
tract suggests that the discharge from the vesicle had occurred in 
more or less rhythmic spurts and not as a continuous discharge. 

Comment and Summary. These observations on the gall bladders 
of cats and dogs following the intravenous and oral administration 
of certain emulsions of fat show rather definitely that contraction of 
the gall bladder does not take place when these emulsions are injected 
directly into the blood stream. This is true whether or not the fats 
are partially digested prior to the injection. 

This is at variance with the observations of WhitakeH-*^^ following 
the intravenous injection’ of an emulsion of olive oil. We are at a 
loss to explain the disparity in our results. Both in cats and dogs, 
using either method of study, w^e w^ere not able to conclude that 
active contraction of the vesicle occurred. Minor changes in con- 
tour, indicating tonic variations, were manifest, but lipiodol was 
not forced into the cystic duct by these changes. The fact that 
Whitaker also secured partial emptying followdng the intravenous 
injection of liquid petrolatum, a substance ordinarily wdthout effect 
on the gall bladder, when given by mouth, suggests that perhaps 
factors other than the presence of the fat caused contraction follow^- 
ing the intravenous injection of the olive oil. The physical organiza- 
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tion of the emulsions we employed may be the reason we were unable 
to secure contraction, and to substantiate Whitaker’s observations. 

This report covers a series of observations made on the gall 
bladders of cats and dogs which have received intravenously various 
emulsions of fat. The emulsions most extensively studied were 
olive oil and dog fat, in either autogenous serum or a 2 per cent 
lecithin solution. Emulsions were used either with or without a 
known quantity of sodium glycocholate. The injections were made 
slowly through the jugular or the saphenous vein, and the animal 
ordinarily remained quiet during the entire period. Studies of the 
gall bladder following the intravenous injection of these emulsions 
were made by the cholecystographic method follpwing the injection 
of lipiodol, common-duct intubation, and the necropsy method. 
The results of these three methods of study are in agreement in that 
the gall bladders of cats and dogs do not empty when the emulsions 
of fat described are injected into the blood stream. Slight tonic 
changes which are noted are considered as insignificant and wholly 
unrelated to the presence of the fat. Observations made on the 
gall bladders of cats, following the oral administration of the emul- 
sions described, show conclusively that the vesicle empties in 
response to these foods in the gastrointestinal tract, and, accordingly, 
the conclusions are manifest that contraction of the gall bladder is 
related to gastrointestinal activity either of a hormone or of nervous 
excitation. 
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EUMINATION IN MAN,* 

By Charles-Francis Long, A.B., M.D., 

PHH,A.DELrHIA. 

Human rumination has engaged the wonder of many clinicians 
for three hundred years. William Shakespeare was in his prime 
when an Italian anatomist, Jerome Fabricius of Aquapendenta J 
set dow the first record of this curious perversion of gastric and 
esophageal function. It concerned a young man who began to 
ruminate through worry because his father’s forehead had sprouted 
horns. Fortunately for us, Fabricius became more concerned, about 
the rumination than about the horns. Roughly a hundred years 
later, the famous dePeyer^ devoted a large volume to Merycologia 
which is now only of historic interest. For any statistical needs our 
purpose is best served by the pithy contributions of Riesman,* 
Sinkler,^ and Einhorn® in this country; Mueller,® ICohlmann'^ and 
Gulat-Wellenberg® in Germany; and. Cambay® in France, The 
latter is important though he wrote almost a hundred years ago, 
because he was a physician and a ruminant. 

The synonyms rumination and merycism mean “cud cherving,” 
and are used by physicians to designate the similarity of these 
human actions to those of certain of the grass-eating animals. 
Even patients often comment about this. “Human Rumination is 
not an actual illness, but an ability to regurgitate a hastily eaten 
meal in large mouthfuls, to resalivate the food, chew it again and 
reswallow it. This procedure usually begins fifteen to thirty min- 
utes after the meal, lasts from a half to one hour, and' occurs fifteen 
to twenty times within this period. It stops automatically when 
food begins to taste sour.”’' It is then evidently an exact reversal 
of the normal — ^unchewed or very palatable food leaves the stomach, 
ascends the esophagus and is delivered into the mouth where it is 
either masticated or spat out. Only in very rare instances can it 
be either voluntarily started or stopped. There is never any nausea 
and no effort is necessary to bring the food up. In fact, food null 
often appear in the mouth despite a strong effort of the will to sup- 
press the act. Most ruminants are hasty and large eaters and the 
size of the meal seems to have something to do with the return of 
the food and the length of time rumination will persist after eating. 

The following patien'ts have been seen during the last tliree 
years, most of them in the office of Dr. David Riesman, whose 
stimulation and courtesy have awakened my interest in this sub- 
ject. They have been studied as thoroughly as the cooperation of 

, * Read before the Section on General Medicine of the College of Physicians of 
Philadelphia, February 26, 1929, and The Luzerne County Medical Society, February 
meeting, 1929. 
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tlie patient would permit, which will explain any evident omission 
of routine studies. 

Case Reports.— Case I. Mr. J. C., aged fifty-five years, a real estate ' 
dealer of Russian-Jewish extraction, came in January, 1926, complaining 
that his food returned into his mouth. This had been going on for two 
years but had been worse for six months. It usually began fifteen to twenty 
minutes after every large meal, never after a light lunch, persisting for an 
hour to an hour and a half, the food coming sometimes in small amounts 
and sometimes in mouthfuls. The food always tasted the same as when 
first eaten, was never bitter, and he could recognize the various articles by 
their taste. He could not choose which food he would ruminate nor could 
he regurgitate at will. Even belching would not induce rumination. He 
was a very hasty eater with a voracious appetite, taking half a loaf of bread 
and three-quarters of a pound of beef at one meal, swallowed in large gulps 
practically unchewed. A few days before his visit he was able to take a 
large meal without ruminating by masticating properly. So far as he knew, 
there were no merycoles in his family nor had he seen anyone who ruminated. 
He was short and overweight, had ground down teeth, a lightly-coated 
tongue, tonsils cleanly removed. The abdomen was obese .and tympanitic, 
otherwise negative. The epitrochlear glands were enlarged. Physical 
examination was otherwise negative. 

Case II.— Mr. W. S., aged fifty-nine years, a Russian- Jewish tailor, has 
had regurgitation from eight to ten years, after heavy meals. It begins ten 
minutes after eating and recurs every two to three minutes for a half hour. 
The food tastes the same as when swallowed except coffee, which is usually 
sour. This man is not a fast eater nor a heavy one. He formerly chewed the 
regurgitated food and swallowed it; now, he often spits it out. He has no 
epigastric sensation of any kind while ruminating, he does not know why 
he may have originally begun to ruminate and neither of his parents and 
none of his children have this faculty. He cannot bring food up at will nor 
has he any selective power over the returned food. He is an undersized, 
spare individual — there is a good deal of “gold work” in his mouth, his 
abdomen is normal, and his reflexes normal. His gastric analysis shows 
free hydrochloric acid ranging from 10 in the fasting contents to 60 after 
an hour and a half, with a total acid of 95 at this time. 

Case III. — A coal operator, W. A. S., aged sixty-five years, has been 
under observation since 1917, frequently seeking rehef for belching, sour 
risings or flatulence, more recently for precordial distress and vertigo. In 
addition, to quote his own words, for three to four hours after a heavy meal 
“ all my life food has returned into my mouth just as sweet as it went down.” 
The food is reswallowed, he can bring it up at will and has at times brought 
it back to look at it. He always finds it unchanged, it has a normal taste, 
but he cannot select the food he desires. There is no familial nor imitative 
history. He is a wiry individual, well nourished, with diseased tonsils and a , 
moderate amount of “gold work” in his mouth. There is a little cardiac 
enlargement, a mild hypertension, without evidence of .decompensation. 
His abdomen is somewhat relaxed, the physique is' ofeiwise normal. 
Since 1923 he has had a yearly gastric analysis, all showing an absence of 
free hydrochloric acid and a total acid ranging from 54 to 70. His gastro- 
intestinal tract has been Roentgen rayed three times. In 1922 and 1924 
there was a marked pylorospasm with a shght retention at six hours. In 
1928 the pylorospasm persisted, there were marked rugje in the pyloric 
antrum and the duodenal cap gave the appearance as if there were a slight 
prolapse of gastric mucous membrane into it. The roentgenologist hag 
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raised the question of gall bladder disease, but this cannot explain the 
rumination, for he states it has been present “all my life.” 

Case IV.— In May, 1928, J. R., a_Russian-Jewish Hebrew instructor, 
aged forty-two years, complained of indigestion wdiich he said had been 
present for ten years. It began betw^een the ages of twenty and thirty w'hen, 
as a poor student, he could not get the proper food. An hour after his main 
meal “as regularly as clockwork” his food returns in mouthfuls without 
nausea and without discomfort in the epigastrmni. It tastes the same as 
when eaten, it never becomes sour and may continue to return until the next 
meal. He says that being unable voluntarily to control rumination is often 
embarrassing to him when in company. Meats and fish in rich combination 
prove especially annoying and for this reason he has cut them out of his 
diet. There is no hereditary nor imitative history. He is a short, apprehen- 
sive individual, very weU nourished, with a plate of false teeth above and 
a partial plate below^ Except for infected tonsils his physical examination 
w'as entirely negative. Routine Roentgen examination of his stomach and 
esophagus showed no phj^sical abnormahty, though there was a slight 
amount of plmenospasm and a short initial pylorospasm. 

Case V.— T. R. C., aged sixty-tlrree years, a physician of English birth, 
has been under observation for ten years, first complaining of hyperacidity 
and pain, which led to the diagnosis of duodenal ulcer for which he was sur- 
gically treated. A posterior gastroenterostomy wns done by Dr. John 
Deaver in 1918. How^ever, he remembers ruminating since the age of ten 
and has always chosen desserts, such as custard pie or fruit cake and espec- 
ially marshmallow^-flavored foods. He emphasizes the pleasure he derives 
from rumination and says that it amounts to doubling the enjoyment of a 
good dessert. In earlier life the food was returned within half an hour after 
eating and continued at intervals of two to three minutes until the food 
became sour. Of late years the interval of return has lengthened, now being 
between five and ten minutes. Formerly, he was able voluntarily to bring 
back desired food; now he ruminates occasionally unexpectedly. It has 
alwaj's been a source of embarrassment to him and he takes great pains to 
hide the procedure from others. For eight years preceding his first \nsit 
to our office he had periods of exacerbation of ulcer sjnnptoms, during which 
he never runnnated, but the faculty would immediately return as soon as 
the dyspepsia disappeared. For two years following his operation he was 
unable to ruminate. Since then he has been able to do it with Ins old-time 
zest. He is short and wiry. He has almost an entire set of false teeth, scars 
of the abdominal operation, but is otherwise normal. Routine Roentgen 
ray of the upper gastrointestinal tract showed the stomach normal in size 
and shape, peristalsis good, and a gastroenterostomy opening on the greater 
curvature through wiiich the barium passed freely. A small amount also 
passed through the pylorus. 

Case VI.— The most interesting case of this series is that of Hadji Ali, 
an actor. _ This performer, whom I have had the good fortune to observe, 
was born in_ Cairo, Egypt, and is now between thirty-five and forty years 
of age. He is short, stocky, exceedingly weU-developed and weU-nourished, 
with a tremendous abdominal musculature. Routine physical examination 
revealed no abnormality. 

To being his act, he swallows fifty glasses of water, stands before a trough 
and without apparent effort brings the liquid up again. He then swallows 
thirty hazel nuts and an almond and brings up the number of hazel nuts 
stipulated by the audience before bringing up the almond. He then brings 




Fig. 1. — Film of H. A. immediately after swalloiving barium. Cardia and pylorus 
.open, stomach and small intestine simultaneously filled. Film taken in recumbent 
posture. 



intPsu’no',- emptying of the stomach. The small 

rolfnim completely outlined. The small barium shadow in the stomach is a 

linear onl intestine bj' the roentgenologist (see text). The 

linear shadow js a suspender buckle. 
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up the remainder of the nuts. Here, I believe the selection is done in the 
mouth. Next he swallows three handkerchiefs of different hues and brings 
them back singly in the rotation desired by the audience. I feel confident 
that these are flavored, enabling him to make selection in the mouth; how- 
ever, he states that by long practice he has trained himself to stow the 
handkerchiefs in different portions of the stomach and by exerting pressure 
through the appropriate abdominal muscle groups, he can bring up the one 
. desired. Finally, he swallows a pint of water and a half pint of kerosene, 
then stands about 6 feet from a candle burning in a brass box open at the 
front. The kerosene being of lower specific gravity is brought up first, in 
small jets which dramatically burst into flame as they approach the candle. 
When the kerosene is exhausted the water spraying from his mouth appar- 
ently quenches the flames. 

Humiliation in infants and imbeciles is quite as common as it is 
rare in adults. It may be related to the “cage sicknesses” of child- 
hood, such as head banging and nail biting. Others describe it as 
merely an occupation to while away the time.^° The chief argument 
for this latter view is that infants never ruminate when they are 
being amused or when they know they are being watched. In 
some children rumination becomes a serious feeding problem, for 
they spit out the returning food and lose weight as a result. This 
habit can be overcome in a very short time by the use of a Siegert 
balloon sound, which acts as an effective cork for the cardia after 
meals.i^ 

Many writers have stressed the hereditary aspect in the tendency 
to rumination, but in this series only the actor had any history of 
the sort, and in this instance it had skipped the parental generation. 
Both Mueller® and Runge^^ have reported so-called “rumination 
families.” Mueller described a father who died of scirrhous car- 
cinoma in the constriction of an hour-glass stomach, who had rumi- 
nated for at least fifteen years and whose two sons were ruminants 
without the knowledge that their father was so afflicted. Runge 
recorded a grandfather, son and a grandson who were ruminants, 
each without the knowledge of the other. In both of these families 
it is evident that there was no conscious imitation and in the series 
here reported, I could find no instance in which the patient had seen 
another ruminant. 

To gain a concept of the .mechanism of rumination we must 
review our knowledge of the physiology of the upper digestive tract. 
Food delivered to the esophagus by the pharyngeal constrictors is 
propelled down its length by regular peristaltic motion under the 
control of the vagus nerve. Cannon*® has shown that a bolus pass- 
ing downward is held at the cardia until a second swallowing act 
is performed which constitutes the stimulus for the relaxation of 
the sphincter, allowing food to enter the stomach. Therefore, we 
should expect that just prior to rumination the patient should 
swallow. Toussaint*® has observed it in the herbivora, and I can 
record this observation in man. The actor always goes through a 
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swallowing motion just before the gastric contents return. During 
gastric digestion, the cardia is in a state of tonic contraction, and in 
some individuals even very strong retching movements are insuffi- 
cient to relax it; in others stimulation of certain portions of the 
mucous membrane of the mouth, swallowing, or even a disagreeable 
psychic influence will be sufficient for relaxation. Ruminants must 
ob^dously fall in this group. 

There is one extremely interesting and important observation 
on the action of the cardia in the cat, which was made by Caimon in 
1902.1^ He noted with the Roentgen raj’^ a rhythmic regurgitation 
from the stomach into the esophagus. “The barium mixture runs up 
to the level of the heart and sometimes even into the neck and then 
back again. It takes place without any sign of reverse peristalsis 
and seems to be due to quick contraction of the lower esophagus.” 
Unfortunately, no one has been able to reproduce the results in 
check-up experiments. 

Since the advent of the Roentgen ray the pathologic anatomy 
of these patients has been more often noted. Autopsies had been 
hard to obtain, infrequent and inconclusive. Riesman’s case showed 
nothing abnormal. Berg^® reported a complete spindle-shaped dila- 
tation of the esophagus. The father in Mueller’s family showed 
an hour-glass stomach with a carcinoma at the site of the constric- 
tion and an esophagus dilated to the diameter of the small intestine. 
From the few reported autopsies, we can assume nothing definite. 

It is important to note that in the majority of human routine 
Roentgen ray studies the stomach was found to be normal in size, 
shape and motility. In contrast to this, the stomach of ruminant 
animals is divided into four anatomic chambers of which the first 
two are merely receptacles for food, which will be rechewed when 
the animal finds the leisure to do so. To carry the comparison a 
step further, we find that the mechanism is also different with them. 
Toussaint^® made an exhaustive study of the pressiue changes in the 
thorax, trachea, upper respiratory tract, and rumen of the cow in 
the act of rumination. Even fifty years later one must pause to 
pay sincere homage to his skill, technical cleverness and untiring 
patience. By a series of superimposed simultaneous, kymographic 
records of the pressure variations in all the above areas he proved 
beyond argument that— 

1. As rumination commences the diaphragm descends and is 
fixed. The glottis is closed and the ribs rise, all tending to lower the 
intrathoracic pressure to a very appreeiable degree. 

2. The rumen (proximal gastric pouch) is passive during the 
entire act. 

3. The retiuning bolus must be quite fluid and is aspirated out 
of the inert stomach by the influence of the suddenly lowered intra- 
thoracic pressure. 

The conclusions I will draw regarding the mechanism of human 
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rumination are based on fluoroscopic observation of two of this 
series while they were ruminating. This was done through the 
courtesy of Dr. Henry Pancoast of the Hospital of the University 
of Pennsylvania and his associate, Dr. Karl Kornblum. 

It will be recalled that Dr. T. R. C. had a predilection for eating 
marshmallow desserts twice, and this was a help in the preparation 
of the barium mixture. We used the ordinary amount of barium 
in a water suspension flavored with marshmallow whip. Our first 
attempt was a failure, because the mixture settled to the bottom 
of the fasting stomach and promptly disappeared through the arti- 
ficial stoma. Two weeks later the technique was changed and he 
was given the same mixture an hour after a heavy breakfast. This 
time he ruminated well. We only saw the barium in the esophagus 
once, half way up and so no conclusion can be reached from this, 
but in the recumbent posture we were able to note significant 
changes in the stomach. It seemed that most of the food was held 
in the upper pole of the stomach, giving the effect of an inverted 
pear. Whenever rumination occurred there was a general contrac- 
tion of a squeezing type, which relaxed when the act was over. In 
each instance, the mixture ascended the esophagus so fast we could 
not see it, but there was no doubt in our minds that the upper por- 
tion of the stomach was contracting like a bulb and squirting part 
of its contents into the esophagus. 

For the actor no extra preparation was necessary except that a 
huge amount of the barium mixture had to be used. He drank it 
out of a pitcher and as the stomach became more and more filled 
we were siuprised to see a large amount of the mixture course 
through the. pylorus into the small intestine. From this it was 
evident that during his act he must use both the stomach and 
intestines as a reservoir. Several films were made with the stomach 
and intestines full. He was then asked to empty his stomach and 
we saw him hold his breath, then the barium shot into the esophagus 
and out the mouth in a steady stream. The stomach seemed to 
be emptying itself in the manner of a distended balloon diminishing 
in all dimensions equally, thus delivering the barium mixture to the 
lower end of the esophagus which contracted and relaxed rhyth- 
mically. No peristalsis nor reverse peristalsis was noted. This 
action continued until the stomach was almost empty when he was 
asked to stop. The roentgenologist was then able to push some of 
the barium from the intestine back into the stomach and the patient 
brought this up when asked to. A second attempt to do this was 
unsuccessful. The behavior of the stomach here is probably a mean 
of two factors. There is every reason to believe that contraction 
of the abdominal wall must have played a part in helping a stomach 
stretched to such dimensions to empty itself. However, when a 
major portion of the barium was ejected the diminution in size of 
the stomach continued and it is probable, therefore, that the gastric 



820 


long: rumination in xlvn 


musculature was doing its part also. This idea is strengthened 
because he was able to regurgitate the small amount of fluid which 
Dr. Kornblum pushed from the duodenum into the stomach. 

We may make the following conclusions from these Roentgen ray 
observations : 

1. Pressure changes in the thorax seemed to plaj'' no part. 

2. During rumination the stomach empties itself by a diminution 
in size in all diameters, which is probably an expression of both the 
tightening of the abdominal muscles and the squeezing contraction, 
of the gastric musculature. 

3. The bolus is delivered to the mouth by rhythmic strong con- 
tractions of the lower portion of the esophagus, which are squeezing 
in Dnpe. 

4. No evidence of organic or functional hour-glass stomach or 
cascade stomach was noted. 

Except for two of Kohlmann’s cases and the results here shown, 
adult rumination had not been seen fluoroscopically, mainly because 
the barium mixture is so unpalatable that the patients will not 
regurgitate. To overcome this, Kohlmann devised a “barium beef 
steak” which gave both bulk and flavor to the meal and was well 
ruminated. He concluded that the stomach seems to take an active 
part in rumination, dividing itself by a band of contracting muscle 
into a functional hour-glass form, from the upper portion of which 
food is shot into the esophagus. We did not observe any hour-glass 
deformity, but we feel that the human stomach seems to assume 
more than a passive r61e in the act of rumination. This is in strong 
contrast to the herbivorous animals whose food seems to be aspir- 
ated out of the inert rumen by lowered intrathoracic pressure, 
Mueller’s reported hour-glass stomach, the site of a carcinoma, there- 
fore assumes a new importance. It stresses rumination in connection 
with an organic hour-glass stomach, and for Kohlmann it raised 
the speculative question whether the long-standing irritation of a 
functional hour-glass constriction gave rise to the carcinoma. It 
shows also that a serious or fatal lesion may supervene in the stom- 
ach of a patient already a ruminant and puts us on our guard to 
inquire thoroughly into the length of time the rmnination has been 
going on. 

Allied to rumination is the “nausealess” vomiting seen in certain 
adults. These individuals can vomit at will without effort or dis- 
comfort, but they bring up the entire gastric contents at once.. I 
have an obese female patient, aged fifty-five years, who has been 
able to do this since she was fifteen, and now uses the faculty as a 
convenient safety-valve when the gall bladder disease from which 
she suffers causes upward epigastric pressure. 

Practically every observer has been impressed with a nemotic 
tendency in merycoles. All the men here recorded are fidgety and 
neurasthenic. The actor once became so excited that he could not 
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go on with his act and the patient with the persistent achlorhydria 
is certain at every visit that he is afflicted with various fatal maladies. 
The stories elicited from ruminants have almost a Miinchhausen 
tinge. They all say the food tastes good, often better than when 
first eaten; in fact, one reported patient could only enjoy the proper 
taste of food dining rumination. M. J. K. has put. his faculty to a 
useful purpose. For several years he has been kept on a lacto- 
vegetarian diet for cardiorenal disease. Nevertheless, he indulges 
his fondness for meat quite often, spitting it out on second arrival 
in the mouth. As in the case of our physician, some can exercise 
a selective action and bring back only sweets or solids or highly- 
seasoned food. 

Most ruminants find their faculty very embarrassing and do 
everything possible to hide it from general observation. Therefore, 
it is extremely rare to find a man who is eager to give publicity 
to the voluntary control of his stomach. H. A., the actor, is 
the first merycole to be recorded in the American literature who 
earns his living by gastric gymnastics. The only other case of this 
sort in the general literature was reported from Munich in 1913. 
He was an actor in a fair at that city and swallowed a large amount 
of water in which were several live gold-fish and a frog. He would 
then bring back either gold-fish or frog as the audience desired. 
The selection was not made in the stomach but in the mouth. If 
the frog came up first and was not desired it was quickly reswallowed. 
This man was observed fluoroscopically by Dr. Gulat-Wellenberg, 
who watched a frog injected with barium descend into his stomach 
and return again into the mouth. The observation was reported 
as a medical curiosity and no attempt was made to explain the 
mechanism. 

It may be objected that our actor is an instance of voluntary 
vomiting, such as was cited earlier; but a review of his history proves 
him to be a ruminant who has developed his faculty to this astound- 
ing degree. The unusual behavior of his stomach he first noted as 
a boy, when after swimming, the water he had swallowed returned 
to his mouth at regular short periods. He became notorious among 
his playmates for this trick and learned to swallow larger amounts 
of water for their amusment. He states that he was once thrown 
out of a street cafe for ordering and drinking an inordinate amount 
of water. He then came to the attention of an Italian show owner 
who played him in Italy in a side show and taught him the rudiments 
of all the tricks which he now exhibits. He is a hearty eater and is 
especially hungry at” the conclusion of each performance, but only 
remembers involuntarily ruminating solid food in three instances. 
The interest he provoked among Continental physicians led him to 
inquire into his family history. Neither of his parents ruminated, 
but his paternal grandfather whom he never saw was said to have 
done so for many years. He never saw any individual who could 
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ruminate. Clinically he is quite unusual in that he has complete 
voluntary gastric control and can regui'gitate either a large or small 
amount of gastric contents, no matter what their nature. 

(As a conclusion to the presentation of this paper, a motion pic- 
ture of Hadji Ali’s performance was shown.) 

Summary. 1. A series of six human ruminants are described, 
five of whom were met in clinical practice, the sixth being an actor 
who permitted studies to be made upon himself. 

2. The clinical findings in this syndrome are described. 

3. Two of these individuals were observed fluoroscopically while 
ruminating. 

4. The mechanism involved in the act of rumination is suggested. 
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A STUDY OF STOOLS CULTURED FOR ENDAMEBA HISTOLYTICA 
FOR DIAGNOSTIC AND OTHER PURPOSES, 

By Carlo J. Tripoli, B.S., Ph.G., M.D., 

INTEHN, CHARITV HOSPITAI,, NEW ORLEANS, lA. 

(From the Laboratories of Clinical Medicine, School of Medicine, Tulane University 

of Louisiana.) 

During the last half-century many attempts have been made 
to cultivate Endameba histolytica and other ehtozoic amebas in 
artificial media: but though numerous claims to success have from 
time to time been made, it is only recently that any methods have 
been devised which are at once sufficiently authenticated to be 
credible and sufficiently straight-forward to admit of ready con- 
firmation by workers other than the original claimants. Most, if 
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not all, of the earlier '"successes” are now loiow to have rested upon a 
misidentification of the organisms cultivated or to have involved 
familiar fallacies of observation or interpretation, and as none of 
them has yet been substantiated, or has been able to bear critical 
later examination, it now seems unnecessary to review the liistory 
of this subject anew. 

Apart from certain debatable results announced by Cutler,^ the 
first manifestly successful attempt to cultivate any entozoic amebas 
in vitro appears to be that of Barrett and Smith,^ who cultivated two 
intestinal species of endameba from cold-blooded vertebrates— 
E. barrettifrom turtles and E. ranarum from frogs. Their cultures 
of the first species were independently examined by Taliaferro and 
Solmes,® with entirely confirmatory results; while a full account of 
the cultivation of E. ranarum has also been published by Barrett and 
Smiths and verified by Taliaferro and Fisher.® While the method 
devised by Barrett and Smith appears to be adequate for the species 
which they studied, it does not seem to be adaptable to the cultiva- 
tion of all entozoic amebas. 

In 1924, Boeck and Drbohlav^ announced that they had suc- 
ceeded in cultivating Endameba histolytica by an entirely different 
method, and since the publication of their early papers many inde- 
pendent workers have been able to confirm their results. 

Under the direction of Dr. F. M. Johns, Director of the Labora- 
tories ’of Clinical Medicine in Tulane University, I have cultivated 
one strain of pathogenic ameba, E. histolytica, through 86 sub- 
cultures since June, 1928, many different strains of E. histolytica 
were initiated and studied in culture, and numerous attempts were 
made to perpetuate cultures of other nonpathogenic amebas obtained 
from the routine microscopic and cultural examination of a large 
number of specimens of feces. 

Composition and Preparation of Culture Media. In obtaining and 
maintaining a large number of cultures of E. histolytica many 
details of producing a uniformly successful medium have been 
studied. We have tried all of the probable variants based on the 
original medium of Boeck and Drbohlav. Although this medium 
is apparently suitable for cultivation and propagation of amebas, it 
did not give uniformly successful results for routine cultures of 
stools for the purpose of diagnosing the presence or absence of 
pathogenic amebas. Dobell and Laidlaw’s® modification of Boeck 
and Drbohlav’s'^ original media for the isolation and cultivation of 
amebas was found to be apparently more suited to routine use. 
This medium furnishes a definite source of assimilable carbohydrate 
as food for the amebas, and further provides a mild bacteriostatic 
agent (acriflavine) which may be used to inhibit the growth of such 
frequently found bacterial flora as would preclude the obtaining of 
an initial positive culture. In our work we have sought to develop 
this modification in order that it could be used in the average labora- 
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toiy for routine diagnostic purposes. The following method, in 
detail, of preparing this modification of Drbolilav’s media has 
seemed to give uniform results: 

I. Ingredients of Media. ^ (a) Semm-Ringer Solution. Beef or 
human blood is obtained. After clotting it is placed for twenty- 
four hours in a refrigerator. The clear serum is pipetted off and 
mixed with Ringer’s solution in the proportion of one part of serum 
to eight parts of Ringer’s solution. Sterilization is accomplished 
by passing the fluid through the large tj^ie Seitz-Wertz filter, which 
permits the fluid to pass only tlu'ough the filter pad. Filtration is 
accomplished by use of full vacuum. The filtered, sterile, diluted 
serum is immediately pipetted off with a 50-cc. sterile pipette and 
placed in sterile flasks 50 cc. to each flask. These flasks are kept 
at 8 to 10° C. until read}’’ for use. Inactivation of the mixture 
(56° C. for thirty minutes) is not necessary. 

(6) Starch. Rice starch possesses the necessary uniformly small 
grains which are readily ingested b}’’ the amebas, and further is not 
easily hydrolyzed when suspended in fluid. The method of steriliz- 
ing the starch without charring or disintegrating and rendering it 
soluble has presented quite a problem. Dobell and Laidlaw state 
that, “After various trials we have found, contrary to the indications 
in some works which we have consulted, that solid rice starch can 
be completely sterilized without being charred, disintegrated or 
rendered soluble, by subjecting it to a temperature of 180° C (dry 
heat) for one hoiu'. It should be dry before heating and heated m 
small quantities, not in bulk.” An attempt was made to carry out 
these instructions in every detail. By the method outlined above, 
we found that rice starch was charred slightly and rendered more 
soluble. It was found that even as low a temperature as 130° C. 
(dry heat) for thu'ty minutes would char and render the starch 
soluble; which enables it to be readily utilized by the starch splitting 
bacteria in the cultures. As a result the media became highly acid 
in a short time and the amebas inoculated grew poorly and often 
were overcome by bacterial growth. 

The following method of sterilization was developed which appar- 
ently fulfills the requirements and has given entire satisfaction: 

The starch is weighed out in 0.2 gm. quantities, placed in small soft 
filter paper tubes which are made by rolling a 3| by 5 cm. piece of 
thin filter paper about a pencil and in which the starch is kept in 
place by lightly crimpmg the ends of the paper tube. The filled 
tubes are placed in test tubes wliich are then plugged with cotton and 
covered with several layers of wrapping paper which is well tied 
down over the end of the tube, and the vdiole assembly autoclaved 
at 15 pounds pressure for fifteen minutes. After autoclaving, the 
paper covering is removed and the tubes are placed in a hot air oven 
or incubator to evaporate the little moistme that may have con- 
densed upon the walls of the tube. 
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(c) Acriflavin Solution. A 1 per cent solution of acriflavin is 
prepared and sterilized in the Arnold sterilizer. Acriflavin solution 
keeps fairly well when protected from light and at a low temperature. 

(d) Egg Base. Four eggs are emulsified with 50 cc. of normal 
saline and poured into by 15 cm. tubes to a depth of approxi- 
mately 2 cm. The tubes ai’e placed upright in the water bath and 
heated to 80° C. for sufficient time to coagulate to a firm consist- 
ency, after which they are autoclaved at 15-pounds pressure for 
fifteen minutes in the upright position. Amebas grow best upon a 
flat surface. 

n. Assembly of Media, (a) The starch is added (0.2 gm.) to the 
serum-Ringer solution (50 cc.) by placing the small paper tubes into 
the flask. Slight agitation opens up the paper and liberates the 
starch. 

(6) Acriflavine is added by transferring 0.1 cc. of the 1 per cent 
solution to 50 cc. serum-Ringer starch, which gives an ultimate 
dilution of 1 to 50,000. Some samples of acriflavin require a 
greater concentration (1 to 25,000) to retard the growth of unfavor- 
able flora. 

(c) Four to 5 cc. of sterile serum-Ringer’ s solution plus the starch, 
and acriflavin are then poured into the tubes containing the coagu- 
lated egg. The tubed culture media should be stored in the refriger- 
ator until used. At the time of inoculation the media should be 
warmed to 37° C. An equal number of tubes should be prepared, 
omitting the acriflavin. 

The pH of the prepared media varies from 7.2 to 7.8 and needs 
no adjustment, this being the optimum range of hydrogen-ion con- 
centration determined for E. histolytica. 

Drbohlav advocates the addition of 5 gm. per liter of potassium 
acid phosphate to the media which is adjusted to a pH of 7.4. 
This, we have found, to be unnecessary as the medium is capable of 
adjusting itself to the original pH even after forty-eight hours of 
bacterial growth which tend to form organic acids. We have found, 
as Dobell and Laidlaw, that alkalies as well as acids are injurious 
to growth of endameba in direct proportion to their concentration. 

Method of Inoculating, Examining and Transplanting Cultures. 
A particle of fecal material about 1 or 2 mm. in diameter is picked 
up on a wooden applicator and is transferred to a tube of plain, and 
a tube of acriflavine charged media which have been warmed to 
about body temperature. 

With soft or dysenteric stools, which are more apt to contain 
vegetative amebas, the material used for inoculation should be 
obtained fresh from the patient. Proctoscopic removals and rectal 
washings should, similarly, be inoculated immediately. 

With formed or hard stools, which are more apt to contain cysts, 
tlie cold stool will suffice even though it be several days old. W^e 
have^ obtained the same results with cysts fresh from the patients 
or with those kept in the refrigerator for several days. 
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The tubes are incubated in an upright position at 37° C. 

Maximum growth is usually seen on the third or fourth day of 
incubation. On the fifth or sixth day the amebas usually die unless 
they are transplanted into fresh media. Under cultural conditions 
very few amebas encyst, but with frequent transplantation they 
can be propagated in the vegetative form for an unlimited period. 

Examination of the cultures is made by slamming the debris of 
starch and bacteria from the surface of the coagulated egg with a 
capillary pipette having a large lumen (1 mm.) which has been 
scratched and broken to present a square tip. Use a Wright’s 
rubber bulb to produce suction. A fraction of a drop of material 
is removed, placed on a slide, cover glass added, and examination 
made with the 16-mm. objective. 

To transplant the culture a drop of the material is transferred to 
fresh media that has been previously warmed. 

Differentiation of Pathogenic and Nonpathogenic Amebas Cul- 
tured.® There .is no remarkable change in structural detail or 
behavior of the amebas in their cultmal environment, the main 
features conforming closely to the accepted descriptions. In cul- 
ture, however, the unlimited number of amebas available for study 
permits of greater emphasis being placed on minor individual pecu- 
liarities. The nuclear structures as shown by appropriate stains 
retain the same characteristics exhibited by amebas obtained from 
their natural habitat. 

I. Endameba histolytica. Cultivation of this ameba produces a 
reduction in size, a slowing of activity and a diminution in the clear, 
glasslike appearance of the ectoplasm which characterizes the 
organism in stools. In the feces, it is unusual to find bacteria within 
the cytoplasm, as we often do in culture. The nucleus, usually 
invisible in the living specimens from feces, is defined Avith ease 
in wet preparations from culture. In a Avay, the general effect is 
to cause the organisms to resemble more closely some strains of 
Endameba coli as found in liquid feces. 

xAt room temperature the amebas when first removed from the 
culture are found to be rounded and motionless, but movement 
begins after an interval of several minutes. This movement is 
highly characteristic. It is comparatively swift, progressing at 
about 30 microns per minute. It is fairly definite in direction; 
it is as if one had the impression that the ameba has a purpose in 
moving and that it is not to be delayed en route. 

The shape of the ameba in movement is also important. View’^ed 
with the low power of the microscope, the appearance of a large 
number of quadrilateral objects in motion is highly characteristic. 
VieAved with the oil-immersion lens tire margin of the ameba is seen 
to be smooth with the clear ectoplasm more or less well differentiated 
from the endoplasm. With careful attention to light and focusing, 
the nucleus can be identified by the appearance of a retractile ring 
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of granules, like a string of beads. The karyosome cannot usually 
be defined; if defined, it is seen to be a tiny dot, usually central in 
position. The appearance of the karyosome, or rather, the lack of 
its appearance, is a most important factor in the identification, as in 
E. coli the karyosome may be seen as a large eccentrically placed 
granule with a nuclear ring composed of large higlfiy refractile 

granules. . . 

The small races of E. histolytica are essentially similar to the 
larger strains. On account of size, one may confuse them with 
E. nana, I. williamsi, or D. fragilis. However, by a, careful study 
of the movements and structm-e, one should 'easily be able to make 
a diagnosis. It may be necessary to stain these smaller amebas 
before reacliing a conclusion as to identity. Subcultures of E. 
histolytica tend to show more characteristic forms, while the non- 
pathogenic amebas will hardly grow at all, and are soon lost on this 
particular media. 

Encystment of E. histolytica in culture is of too infrequent 
occurrence to be of value in diagnosis. Cysts were produced irregu- 
larly, some strains producing numerous cysts on the third or fourth 
day, while with other strains cysts were seldom or never found. 
The cysts in culture were identical with those observed in feces— 
the glycogen content being particularly high. Culture-produced 
cysts were capable of initiating fresh cultures after being kept for 
thirteen days at 8® C. 

II. Endameba coli. This ameba has a tendency to succumb in 
culture; that is, in the medium prepared as described most strains 
did not survive the first transplant. I have come to regard this as 
a point of some value in differential diagnosis, as E. histolytica is 
usually easily maintained in culture. 

The majority of the strains observed lacked the characteristic 
motion of E. histolytica. At room temperature (70° E.) there is 
little tendency toward progressive movement; they prefer to merely 
change shape, lolling about in practically the same position. The 
outline of the ameba is rarely quadrilateral as is characteristic of 
E. liistolytica but is inclined to be irregularly circular. There may 
or may not be a sharp differentiation between endoplasm and 
ectoplasm; when closely compared, there is little difference from that 
observed in E. histolytica. The marginal outline is smooth. 
Visibility of the nucleus is good as a rule. When visible, the 
presence of a large eccentrically placed karyosome is the concluding 
feature of the diagnosis. They are more prone to ingest bacteria, 
while E. histolytica are usually satisfied to gorge themselves with 
starch granules. 

lodavieba Williamsi. The size, characteristic movement, 
m^ginal outline, and the visibility of the nucleus of this ameba are 
sutlicient to permit diagnosis from a study of the living cell. It is 
considerably smaller than E. histolytica, so much so that a search 
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with very high magnification is necessary to determine their presence 
in a culture. The movement is verj*^ slowly progressive, indefinite 
in direction and somewhat listless in execution. The marginal 
outline of the well differentiated ectoplasm in some stage of the 
movement is found to possess coarse serrations, a characteristic not 
observed in other amebas included in this work. The karyosome 
is practically always visible as a large highly refractile object 
resting in a clear area. With care in distinguishing these points, 
there should be little confusion with Endameba nana, with which 
it is most likely to be confused. 

IV, Endameba nana. All strains obtained in culture were small, 
measuring about 9 microns in diameter. The character of the 
movement and form in movement very closely resemble small races 
of E. histolytica. The pseudopodia are w^ell differentiated and 
consist of ectosarc. The marginal outline is smooth. Progressive 
movement is fairly rapid. However, the large karyosome of E. 
nana is usually plainly visible as a large higlily refractile inclusion. 
The presence of the latter feature in an ameba resembling small 
races of E. histolytica should be sufficient to make a diagnosis. 

The Influence of the Bacterial Flora upon the Initial and Subse- 
quent Growth of Amebas in Culture.® “Pure cultures” of amebas, 
such as can be obtained by the Boeck-Drbohlav technique and its 
various modifications, are “pure” in the sense that they contain one 
species of ameba alone; but they inevitably consist of amebas 
accompanied by a diversity of bacteria (and possibly other micro- 
organisms). E. histolytica, and all other species studied, largely 
depend in cultures upon these associated organisms for their food 
supply and it does not seem feasible to eliminate them entirely. 

Strains of amebas initiated from free forms in feces are always 
accompanied by a great many different bacteria derived from the 
intestinal contents. For the cultivation of many of these bacteria 
the various media employed are often excellently suited; and con- 
sequently they are propagated, along with the amebas, whenever 
subcultures are made, but it always happens that the bacterial 
flora originally present in initial cultures’ undergoes considerable 
changes as regards the species and their relative proportions on 
continued cultivation. For a variable number of generations the 
flora fluctuates, finally reaching a state of stable equilibrium by a 
process of natural selection. In this process the amebas may some- 
times be exterminated, and for this reason freshly isolated strains 
of amebas may require careful watching for some time before they 
begin to grow with regularity. During this period in the presence 
of rapidly-growing unfavorable bacteria frequent transplants to 
fresh media is the most important consideration. Growth under 
constant conditions of media and temperature can be foretold with 
certainty. 
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Obtaining of primary cultures of amebas by methods involving 
such a number of unknown variables, which sort themselves out, 
in the end by chance, is obviously unscientific. Success often 
depends largely upon luck. It is therefore clearly desirable to 
discover some means of controlling the composition of the entire 
bacterial flora at will; but this has been found to be extremely 


difiicult. • £ j 

That the bacteria in a culture of amebas exercise a protound 
influence upon its welfare, no one who has attempted to cultivate 
these protozoa can doubt. It is only necessary to have acid-forming 
bacteria present to convince the most skeptical. Such organisms, by 
acidifying the medium to a degree which the amebas cannot tolerate, 
may wipe out a flourishing culture in a few hours. For example, 
stareh-splitting bacteria, if introduced into cultures containing this 
carbohydrate, soon make further cultivation of the amebas impossi- 
ble; but if they are exterminated by passage through acriflavin- 
containing media the culture may be carried on indefinitely. 

Immunologic Reactions Possible with Cultured Amebas and Extracts 
of These. Recently C. F. Craig^® has stated that he has found that 
immune substances are produced of which he can obtain evidence by 
serologic reaction^. The development of a complement-fixation 
test, which would be specific, would indeed be welcome. Especially 
in some cases of suspected liver abscess where a diagnosis, at present, 
can hardly be made except by surgical intervention. 

We have endeavored to investigate the problem from the view- 
point of allergic skin reactions using glycerin extracts of luxuriant 
cultures of Endameba histolytica. Glycerin in strength of 90 


per cent was used to extract the organisms. Cultures were centri- 
fugalized at low speed for about fifteen to twenty seconds. The 
sediment upon examination showed that there was approximately 
an equal volume of E. histolytica with the bacteria and starch. 
This sediment was then mixed with an equal volume of 90 per cent 
glycerin. The mixture was allowed to remain in the incubator for 
three days, followed by careful centrifugalization at high speed. 
The supernatant fluid was carefully pipetted off and tested for 
sterility by inoculating bouillon tubes. The sterile extract was in- 
jected intraeutaneously (0.2 cc.) into a number of patients known 
to have amebic infection, and an equal number of controls in whom 
no evidence of infection could be found. In all of those patients 
ioiown to have the infection, the skin test was positive, A positive 
reaction consisted of a small bleb about 2 mm. in diameter sm-rounded 
by a red areola about 1 cm. in diameter. In those patients in whom 
by ordinary laboratory methods E. histolytica could not be demon- 
strated, reactions were seen varying in intensity from a completely 

° wV to those obtained in the infected 

patients, ^^e have sought an explanation for this, and it seems 
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plausible that besides extracting the antigenic properties of E. 
histolytica, such a crude extract must contain peptone or other 
split protein products which would occasionally give a nonspecific 
reaction. The use of alcohol as a menstruum as recommended by 
F. C. Craig seems to eliminate the factors giving nonspecific reac- 
tions. He states that alcohol extracts- the antigenic principles of 
E. histolytica, but does not extract those organisms which produce 
the nonspecific reaction; namely, certain strains of streptococcus. 
We have not employed alcoholic extracts as yet; however, it seems to 
be of quite a distinct value and an effort will be made to confirm 
Dr. Craig’s observation using such antigens in cutaneous tests. 

Diagnostic and Differential Diagnostic Aids Made Possible by 
Culturing Feces for Amebas. In the discussion of tlie composition 
and preparation of the culture media, mention was made of tlie 
practical application of the method in the clinical laboratory. In 
the examination of stools for the presence of the various forms of 
E. histolytica, one cannot always make a certain diagnosis. Cysts 
are sometimes encountered which are atjq)ical or the number present 
may be extremely small, and a diagnosis by the ordinary routine 
methods is most difficult even with the employment of appropri- 
ate stains. Properly-stained wet-fixed smears are superior to the 
ordinary intravital staining with iodin we admit, but this requires 
not only considerable technical ability to stain, but much valuable 
time in finding amebas after staining, as well. Therefore, a method 
which may be employed in the ordinary clinical laboratory and one 
which does not require a great deal of time would be of quite an 
advantage. With the cultural method both atypical cysts and 
immobile vegetative forms may be propagated and their charac- 
teristics studied in culture. In this way careful and detailed study is 
possible and a positive diagnosis can be made in nearly all instances. 

One can readily see that in the case where only a very few of the 
organisms are present microscopic examination of the fresh specimen 
may not reveal them, here the cultural method should prove of 
considerable aid, in that although only one or two organisms 
may be originally introduced, examination of the culture at the end 
of forty-eight to seventy-two hours reveals large numbers of A^egeta- 
tive forms which are characteristic, of the species. Therefore, we 
conclude that the introduction of the cultural method as an aid to 
the ordinary diagnostic methods will eventually prove to be quite 
an advance in diagnostic laboratory technique. 

Comparative Diagnostic Results Obtained by Means of Cultures 
and the Direct Microscopic Examination. During the past six 
months, routine stool examination employing both the microscopic 
and the cultural methods has revealed quite interesting results. 
During the course of this examination nearly 300 specimens have 
been carefully considered. A microscopic examination employing 
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the method advocated by F. M. Johns^^ for the concentration of 
cysts was made. In the case of diarrheal stools direct micro- 
scopic examination was made of various parts of the stool for 
vegetative forms. A record of the microscopic examination was 
made and a particle of stool inoculated as outlined above into 
suitable culture media. After forty-eight hours and again after 
seventy-two hours the culture was examined for,amebas. In cases 
of E. histolytica infection, practically 100 per cent of those which 
were found to contain amebas by direct microscopic examination 
also gave a positive growth on culture. On only one occasion has 
microscopic examination given negative results, and cultivation 
revealed a positive result. In this case, a liquid specimen from a 
patient with acute diarrhea was obtained about 10.00 A.M. On two 
different occasions during the day the specimen was examined by two 
competent observers with negative results. Examination of the 
cultures two days later revealed a luxuriant growth of amebas which 
were characteristic of the species E. histolytica. 

The Incidence of Amebic Infection in Louisiana as Shown by a 
Combined Cultural and Microscopic Study of 258 Patients. In a 
recent review of the literature, we have not been able to find any 
record of the incidence of amebic infection in Louisiana. C. F. 


Craig^^ states, “It is now quite generally accepted that incidence of 
about 10 per cent of infection with E. histoloytica may be expected 
in carefully-conducted surveys of the population of most localities 
in the United States; with a higher incidence of infection in institu- 
tions and in regions along the Mexican border and the Gulf Coast.” 
A routine examination was made of the feces of 50 patients visiting 
the Outpatient Department of Charity Hospital during the summer 
of 1928. Specimens were taken regardless of the complaint and in 
the order in which they presented themselves for medical advice. 
The remainder of the patients, 258 in number, were selected from the 
clientele of F. M, Johns and from the students of the present 
junior class in the Tulane School of Medicine. Six of the patients 
from Charity Hospital were carriers of the encysted form of E. 
histolytica. Five of the patients seen by F. M. Johns were 
carriers of cysts and 2 of them who were complaining of severe 
diarrhea with tenesmus had vegetative forms of E. histolytica in 
the stool. Of the 108 junior medical students examined 4 had 

stools. Thus we have an incidence 
ot 0.97 per cent of amebic infection, either with cysts or vegetative 
lorms, m this somewhat selected group of Louisianians. From this 
survey ye may, in a general way, estimate the incidence of E. 
mstolytica infection in Louisiana. Here we have a series of patients 

of society from Charity Hospital and those 
^ number of apparently healthy 
students m the present junior medical class. From these studies 
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one may conclude, with some conservatism, that the incidence , of 
amebic infection in Louisiana among the general poiilation is 
probably somewhat below 7 per cent. 

The Importance of a Cultural Method of Examination in the 
Detection of “Carriers" From a Public Health Standpoint. The 
prevalence of the infection of E. histolytica has been estimated at 
approximately 10 per cent in various parts of the United States. 
Here, in Louisiana, we have found that approximately 7 per cent 
of the people examined show either cysts or vegetative forms in 
their stools. In various institutions the incidence may be very 
much greater, due to the fact that if one of the kitchen force should 
be a “carrier” that everyone in the institution may take in cysts of 
E. histolytica with their food and subsequent!}^ become infected. 
That the infection is disseminated among the population by carriers 
of E. histolytica is little in doubt. 

To determine which are the “carriers” in a community, examina- 
tion should be made of the stools of all the individuals at approxi- 
mately the same time. That examination of all the individuals 
should be done at the same time, should be stressed. If the stools 
of only a few individuals are examined every day or so and the treat- 
ment given these cases, the eradication or even a great reduction in 
the incidence cannot be hoped for. It is now generally accepted 
that there is no immunity developed after infection with E. histo- 
lytica. By the time the sm-vey is complete it is very probable that 
those first examined are reinfected by those who are last to be 
examined; especially if the individuals come in contact Avith food 
and drink of others. 

The task of general stool surveys at first seems quite formidable. 
The examination of fresh stools for cysts requires the services of a 
protozoologist or a technician especially trained along these lines. 
This is quite an added expense to any laboratory. 

With the advent of the cultural method as a diagnostic aid, the 
examination ”en masse” may be conducted at the expenditure of 
only a minimum of time and effort on the part of the health depart- 
ment laboratory. 

The method of inoculating, examining and transplanting the 
cultures has been described and its simplicity of practical application 
is obvious. The cultmal method may be used by the average 
technician in the laboratory. The diagnosis of the amebas in 
cultiue is quite easy. 

The problem of diagnosis of carriers of amebic infection is most 
important for at present we have a specific therap}'’ which is quite 
efficacious. The cost is moderate and the treatment is not trying 
on the patient. The rewards, from a public health standpoint, 
would repay, by many fold, the effort, time and money expended 
The efficiency and productiveness of a community is directly pro- 
portional to the health of the individuals comprising its population. 
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Summary and Conclusions. 1. The influence of the bacterial 
flora upon the initial and subsequent growth of amebas in culture 
is very important, yet it does not seem feasible to eliminate the 
accompanying bacteria entirely. 

2. The factors producing death of the amebas in culture are 
multiple, each playing its own particular role. _ 

3. The immunologic reactions possible with cultured amebas 
and extracts of these give promise as a valuable aid in diagnosis. 

4. The cultural method here described of stool examination for 
diagnosis of presence of E. histolytica has so far been equal to any 
laboratory means of diagnosis, and may eventually prove superior 
to the direct microscopic method. 

5. From a study of 258 private and dispensary patients and medi- 
cal students, it is estimated that the incidence of amebic infection 
in Louisiana is a little below 7 per cent. 

6. Use of the cultural method of stool examination for E. histo- 
lytica would result in considerable saving of time and personnel in 
public health work in the detection of carriers of E. histolytica. 
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INFECTIONS PROBABLY DUE TO MORGAN’S BACILLUS. 
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Louisiana.) • 


Since its first description, in 1906,^ the pathogenicity of Morgan’s 
bacillus has been much debated. Although Morgan described the 
organism as a patliogen concerned in the causation of diarrheal 
conditions, especially in children, his conclusions have never been 
generally nor entirely accepted, even though his studies were later 
confirmed by himself and Ledingham,- Ohrum and Bahr,^ and 
Balir and Thomson.^ Subsequent observations have shown 
hlorgan’s bacillus to be rather widely distributed, isolations having 
been made by Kligler^ and Fridtjof Bang® among others, from the 
soil, roaches, and mice as well as from the feces of healthy and sick 
individuals. In spite of this, there is increasing evidence that the 
organism can under certain conditions invade and initiate disease 
processes in man. 

Tribondeau and Fichet® and later d’Herelle® found Morgan’s 
bacillus in the stools of patients suffering from dysentery. Thjotta^®*'* 
reports its isolation in ulcerative colitis and fatal cliolecystitis; 
Olaf Bang’’ isolated it from the feces of a patient with intestinal 
hemorrhage occurring during the course of purpura abdominalis. 
Magath and Jackson’^ isolated it in a fatal case of septicemia, with 
pyemia. Riding’® describes it as a cause of pyelitis. Havens and 
Ridgway’^ discuss its occurrence as an etiologic factor in 13 cases 
of pyrexia, all presenting undoubtedly distinct and well recognizable 
clinical pictures. 

It is the desire to here briefly review certain observations that 
have been made upon various biologic characteristics of Morgan’s 
bacillus and to report its isolation from three human cases, believing 
that the exact status of the organism as a pathogen will be definitely 
established only by correlation of the information gained by such 
reports. 

Morphologic and Cultural Reactions. Morgan’s bacillus is a 
slender, slightly motile. Gram-negative rod averaging 1 to 3 jr in 
length when observed in young bouillon cultures. Large nnd 
bizarre involution forms are not uncommon, occurring especially in 
older cultures grown on agar. The hydrogen-ion concentration 
range of growth in peptone water for ten isolations studied was 
pH 4 to pH. 9 S and R colonies were differentiated. All isola- 
tions studied produced indol in peptone water, the more recent 
isolations giving especially strong reactions. Extensive fermenta- 
tion studies gave regular acid formation with gas production in 
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glucose, leviilose, and galactose peptone water. Browning was 
noted with acetate agar and no growth in citrate media. Gelatin 

was not liquefied. , i -n 

Pathogenicity. Investigators agree that Morgan s bacillus is 
usually nonpathogenic for small experimental animals. Second 
generation cultures from Case III hereinafter reported were highly 
pathogenic for guinea pigs and white rats following intraperitoneal 
injection. This pathogenic power was not resident in cultures of the 
same isolation eight generations older and tested sixteen months 
later. Isolations from the other cases herein reported, as well as 
isolations made during the course of this study from the feces of 
two healthy children and from the feces of a case of typhoid fever 
were nonpathogenic for guinea pigs, white rats and mice. ^ 

Serologic Interrelationship. Immune serums produced in rabbits 
with the isolations from Cases I and III agglutinated only their 
homologous organisms. Serum from Case II weakly agglutinated 
organism from Case I and the Fly strain in dilutions of 1 to 10. 
Extensive absorption and agglutination experiments, to be reported 
in detail later, failed to show any serologic interrelationship between 
local isolations and other available strains. These results are in 
agreement generally with those of other investigators. 

Case Reports. Case I.— L. D., white, female, aged twenty-three years, 
had malaise, headaches, loss of appetite, for three days before noticing 
temperature of 104° F. The blood count on the fourth day was 4750 white 
cells, with 72 per cent neutrophils. Blood culture on the fifth day was 
positive for Morgan’s bacillus. The blood count on the sixth day was 
9900 white cells, with 76 per cent neutrophils; on the twelfth day 9000 
white cells with 76 per cent neutrophils. Agglutination tests with B, 
typhosus and B. paratyphosus A and B were negative on five occasions. 
There was slight diarrhea after the sixth day. Feces culture was negative 
for B. typhosus, B. paratyphosus and Morgan’s bacillus on three attempts. 
Headache and mj’-algia were marked. There was fever for eighteen days, 
with marked morning remissions. Homologous isolation of Morgan’s 
bacillus was agglutinated by the patient’s serum in dilutions up to 1 to 
240 on the tenth day of illness. 

Case IL — A. L., female, aged three years, had had recurrent attacks of 
pj^elitis accompanied by irregular fever for the past two years. The 
present attack was of four days’ duration. The urine showed much pus, 
with a moderate trace of albumin. Morgan’s bacillus was isolated from 
a catherized specimen of urine on two occasions. The homologous organism 
was agglutinated by the patient’s serum in a dilution of 1 to 120. There 
was no agglutination with B. typhosus, B. paratyphosus A and B, but B 
coll commums was agglutinated in a dilution of 1 to 10. 


M., white, female, aged three years, had had severe 
diarrhea for ^ven das^s and had lost some weight. The fever range was 

twpn+t f ^ 1 ■ profuse watery evacuations in 

twentj -four hours. Morgan s bacillus was isolated from stool. A homolo- 

1 ilfonn agglutinated by the patient’s serum in dilutions up to 

A „ J -n* ® agglutination with B. typhosus, B. paratvnhosus 

A and B, B. dysenteria, Shiga, Flexner, Hiss Y and Park. ^ ^ 
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Discussion and Summary. It is believed that consideration of 
the cases here reported points to the strong probability of Morgan’s 
bacillus being concerned as an etiologic factor. Case I has numerous 
clinical features in common Avith those presented by the cases 
reported by Havens and Ridgway. The fever course, although 
somewhat shorter, generally approximates that of their cases. 
Headaches and myalgia were common features. No chill at the 
onset of illness was noted, hoAvever, a feature so common in their 
cases. Isolation of the organism from the circulation and its 
subsequent agglutination in high dilutions are naturally the most 
significant diagnostic criteria, and that especially in vieiv of the 
constant lack of agglutination of other organisms by the patients’ 
serum. Three months after recovery, agglutinins for Morgan’s 
bacillus were not demonstrable. 

In Case II, Morgan’s bacillus isolated from catheterized 
bladder urine on two occasions, and agglutinins were demonstrated 
in the patients serum for the homologous organism in rather high 
dilutions. In addition, the organism in Case I and that of another 
isolation w'ere Aveakly agglutinated by the patient’s serum. Another 
possible suggestive feature in this case was the rapid recovery and 
freedom from subsequent attacks over two years after administra- 
tion of an autogenous Morgan-bacillus vaccine, even though pre- 
vious attacks had neither been helped nor prevented by stock 
colon-staphylococcus vaccines. 

In Case III, the organism was isolated from the stool and specific 
agglutinins were demonstrated for it. This feature causes the 
case to differ from those of Thjotta, who, though able to isolate 
Morgan’s bacillus from the stools and from intestinal lesions at 
necropsy in cases of severe colitis, was never able to elicit agglutinins 
in the blood of his patients, not even in nonfatal cases. 

The exact place Morgan’s bacillus should occupy in the classifica- 
tion of microorganismal forms is still debatable. As Thjotta 
rightly points out, its inclusion in the genus Salmonella is probably 
not justifiable. It has far more points of biologic differences than 
similarity with the members of this group. In spite of its fermenta- 
tion reaction it can undoubtedly be placed more appropriately with 
the Eschericliise, wdth which it has so many common biologic 
characteristics. Its appellation as Bacillus metacoli (Morgani) 
as suggested by Dutch investigators is justifiable and possibly 
desirable. 

Summary, The isolation of Morgan’s bacillus in cases of pyrexia, 
pyelitis and colitis is reported. One strain isolated proved patho- 
genic for small laboratory animals. Agglutinins were demonstrated 
for homologous organisms in the blood of all three patients. Obser- 
vations upon some biologic characteristics of the organism are 
presented together with a plea in support of Thjotta’s position 
for noninclusion of the organism in the genus Salmonella. 
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DIABETES INSIPIDUS AND LESIONS OF THE MED-BRAIN: 

REPORT OP A CASE DUE TO A METASTATIC 
TUMOR OF THE HYPOTHALAMUS.* 

By T. B, Futcher, M.B., 

ASSOCIATE PROFESSOB, OF CEINICAE MEDICINE, JOHNS HOPKINS UNIVERSITY, 

■ BAUriMORE, MD. 

The etiology of diabetes insipidus still remains an unsettled 
problem. The two views chiefly advanced at the present time are 
first, that it is of pituitary origin and dependent upon a hypofunc- 
tion of the posterior lobe, and second, that it is of nervous origin 
and due to lesions of the hypothalamus, particularly of the tuber 
cinereum or the corpora mammillaria. Although the pituitary con- 
ception has had most adherents since 1912, there have been those 
who have held to the view, based both on experimental and clinical 
grounds, that, although the posterior lobe of the pituitary may be 
involved in a tumor or cyst, the actual cause of the distm'bance of 
water metabolism is located in the structures comprising the hypo- 
thalamus. The purpose of this paper is to review some of the evi- 
dence supporting these two views, and, to report a case of diabetes 
insipidus in which the pituitary was intact but in which there was 
a metastatic tumor involving the mid-brain, or hypothalamus 
secondary to a tumor of the lung. 

Before presenting some of the evidence which has been advanced 
to support the pituitary conception of the etiology of diabetes 
insipidus, a brief statement concerning the embryology, histology 
and functions of the pituitary gland may not be out of place. The 
gland consists essentially of the anterior lobe, the posterior lobe and 

Mayfmg^^ meeting of tbe Association of American Physicians, Atlantic City, 



838 futcher: diabetes insipidus and lesions of mid-brain 

the pars intermedia, an epithelial envelope partially surrounding 
the posterior lobe. 

The anterior lobe is developed from a diverticulum of the ecto- 
derm of the primitive buccal cavity. It is essentially a glandular 
structure and its function has a very important bearing on growth 
and on the development of the primary and secondary sexual char- 
acteristics of the individual. 

The posterior lobe is of nervous origin and is developed as a down- 
growth from the floor of the embryonic brain. It is essentiallj'' 
made up of what have been considered neuroglia cells and fibers 
but it was known that columns of cells from the pars intermedia 
extended into it. Although it had been believed that it presented 
none of the features of a secretory gland, yet the work of Lewis and 
Lee^ recently has shovm that it actually contains groups of cells 
arranged even in the form of a tubuloracemose gland in infants up 
to four years of age. There is evidence, therefore, that it does con- 
tain cells which maj'' perform a definite secretory function. It is 
important to note that Cushing^ has demonstrated delicate nerve 
fibers of uncertain destination passing down the infundibular stalk 
and becoming lost in the upper portion of the posterior lobe. Pre- 
viously, in 1911, Cajal had described nerve fibers passing into 
the neurohj^iophysis. In 1922, Hoenig reported nerve fibers in 
the neurolijTDophysis and stalk, as well as fibers passing tlirough the 
infundibulum and apparently ending in the epithelial cells of the 
anterior lobe. These findings are reported by Fink® in his admirable 
review of diabetes insipidus. 

Among the chief functions attributed to the extract of the poste- 
rior lobe of the pituitary gland are its pressor, oxytocic, respiratory, 
diuretic— antidiuretic, and melanophore expanding properties. To 
explain the latter it may be stated that hypophysectomized tad- 
poles become albinos, but when injected with pituitary extract they 
assume their normal pigmented color. In addition, the posterior 
extract influences carbohydrate metabolism acting through the 
hormone of the islands of Langerhans, and probably has some influ- 
ence as a galactogogue. 

The first evidence advanced to indicate that the extract of the 
posterior pituitary lobe influenced water metabolism was in 1906 
when Schafer and his associates Magnus and Hering showed that 
its injection into animals produced a transitory polyuria. Harvey 
Cushing, in 1910, in removing the posterior lobe of dogs, reported 
that this procedure was accompanied by transitory increase in' the 
urinary flow. 

Shortly after this there began to appear in the literature clinical 
evidences supporting the same view. The first clinical report was 
that of E. Frank^ who, in 1912, reported a case of diabetes insipidus 
in a man who had been shot and in whom the Roentgen rays showed 
that the bullet had lodged in the sella turcica. 
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In 1913, M. Simmonds^ reported a case of diabetes insipidus in a 
woman, aged thirty-seven years. Two months after an excision of 
the breast for carcinoma she developed a very marked polyuria. 
T^e autopsy showed, in addition to numerous other metastases, 
one involving and destroying the posterior lobe of the pituitary 
gland. This metastasis pressed on the pars intermedia of^ the pos- 
terior lobe but did not involve it or the anterior lobe. Simmonds 
believed that the polyuria was dependent upon the stimulating 
effect of the metastasis on the pars intermedia. 

Harvey Cushing, « in his Shattuck Lecture in 1913, stated that 
his animal experiments and surgical experience in hypophysial 
disease strongly convinced him that there was a very intimate 
relationship between the polyuria of diabetes insipidus and pitui- 
tary lesions. Among his &st 100 cases of pituitary disease the poly- 
uria had been so marked that in 6 a diagnosis of diabetes insipidus 
had been made by the physicians referring the cases. -He reported 
a remarkable case (which the writer saw personally) of polyuria in 
a woman aged forty and totally blind, who presented signs of hypo- 
pituitarism. This polyuria, which reached 12 liters daily and was 
accompanied by an insatiable thirst, followed a sellar decompression 
operation for relief of symptoms and lasted for a period of three 
months. Cushing believed that the polyuria resulted from an irri- 
tative lesion of the posterior lobe of the pituitary, sustained during 
the operation. 

In 1913, also, important therapeutic evidence appeared which 
seemed to further substantiate the intimate relationship between 
the posterior lobe of the pituitary and the polyuria of diabetes 
insipidus. Von den Velden’’ and Farini® independently, found that 
extracts of the posterior lobe and pars intermedia caused a diminu- 
tion of the polyuria»in diabetes insipidus. Although von den Velden 
first demonstrated the efficiency of pituitrin, he failed to grasp its 
significance as a therapeutic agent, stating there is little to favor 
the idea of substitution therapy.” Farini, on the other hand, accept- 
ing^ the results at their true value, advanced the view that diabetes 
insipidus was a disease due to hypoactivity of the posterior lobe of 
the pituitary. 

The observations of von den Velden and Farini were soon con- 
firmed by many others and experience has shown that pituitrin, 
either given hypodermically or by nasal administration as a spray 
or by soaking pledgets of cotton with pituitrin and inserting them 
into the nasal cavity, as first advocated by Blumgart, has proven 
m many cases of diabetes insipidus to be most effective in checking 
tile polyuria and consequent thirst, and is the most effective means 
we have at our disposal at the present time for relieving the distress- 
ing symptoms of the disease. 

mentioned, Schafer and his associates found 
that the effect of the injection of posterior-lobe extract was to pro- 
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diice a diuresis. The work of von den Velden and Farini and others 
later showed that, although diuresis is the primary effect of the 
extract, this diuretic action is purely transitory and is soon followed 
by an antidiuretic effect producing a striking oliguria. Abeffs 
investigations are most convincing on this point. 

There has been much discussion as to whether the various actions 
attributed to the posterior lobe of the pituitary are due to a single 
or several active principles. Fiihner,® in 1920, published the result 
of his work which led him to believe that there were four such prin- 
ciples in the pars nervosa that influenced the organs of circulation 
and respiration, the kidneys, intestines and uterus. 

In 1924, Abel, Rouiller and Gelling^® reported the isolation of the 
principle of the posterior lobe as a pituitary tartrate, which they 
found to possess the pressor, diuretic-antidiuretic, respiratory and 
melanophore-expanding actions known to be exerted by the extract 
of this lobe. They showed that this salt, when injected in solution 
subcutaneously, bad the same antidiuretic action as pituitrin posses- 
ses in the treatment of patients suffering from diabetes insipidus. 
Abel believes that there is but one active principle in the posterior 
lobe and holds that all tlie pharmacologic actions attributable to the 
posterior lobe are possessed by his tartrate. 

On the other hand, Kamm, Aldrich, Grote, Rowe and Bugbee,“ 
following up the work of Dudley^- in England, claimed in 1928 to 
have separated two active principles from the posterior lobe, one 
having a pressor, and the other an oxjdocic action, and which they 
respectively call vasopressin and ox>i;ocin. It is interesting to note 
that Gargill, Gilligan and Blumgart,” in studying the antidiuretic 
effect of these two principles on normal individuals and in 2 cases of 
diabetes insipidus, found that it was the vasopressin only that pos- 
sessed this action. 

Whether there is more than one active principle in the posterior 
lobe of the pituitary or not appears to be as yet unsettled. The 
experimental work of Abel on his tartrate salt seems so convincing, 
however, that it will probably be shown that his unity conception 
will be later confirmed. 

How pituitrin exerts its effect is not definitely Imown. Stehle,^^ 
as a result of his experimental studies, offers the following hypothesis 
of its diuretic-antidiuretic action: 

“Assuming that the capacity of the tissues to retain water is a 
function of the electrolyte content or ion balance of the tissues, we 
might regard the presence or absence of pituitary extract as entailing 
the following consequences. Pituitary administration causes the 
tissues to lose more potassium than sodium. This disturbance 
increases the capacity of the tissues to retain water, hence the anti- 
diuretic effect. Absence or lack of pituitary secretion allows the 
reverse phenomenon to occur. That is, potassium may accumulate 
to a greater extent than usual. This decreases the capacity of the 
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tissues to retain water^ hence the diuresis and thirst of diabetes 
insipidus. It is not to be understood that sodium and potassium 
are necessarily the only elements involved. They are singled out 
because definite information extends to them only aside from a slight 
knowledge of the phosphorus, calcium and magnesium excretion. 

“The diuretic effect of pituitary extract offers no point contrary 
to the hypothesis suggested. As a result of the necessity to excrete 
the potassium and sodium discharged into the blood there may be 
some competition between the tissues and kidney for water. In 
this case while the tissues are probably doing their best to retain 
water the kidney succeeds in obtaining enough to eliminate the salts 
brought to it. It must be remembered that the urine of pituitary 
diuresis is a concentrated mine with regard to its salt content. It 
contains as much as 1 per cent of chlorin, or tliree times as much as 
the blood serum of the dog. 

“In conclusion it seems worth while to suggest that some of the 
pharmacological actions of pituitary extract maybe due to altera- 
tions in the quantities or interrelationships of eleetrolytes in the 
tissues.” 

That posterior-lobe extract possesses a remarkable influence on 
the regulation of water metabolism in man and animals seems with- 
out dispute. Some investigators hold that, when used therapeutic- 
ally, it exerts its influence in diminishing urinary output merely 
as an effective pharmacologic agent, in a manner analogous to the 
action of the members of the theobromin series in producing diure- 
sis. Others, on the contrary, maintain that it exerts its effect 
through its action as a hormone. In discussing the functions of the 
posterior lobe of the pituitary Abel says, “One of these functions 
which is probably exercised continuously under normal conditions, 
but a diminished supply of which in the circulating blood leads to 
diabetes insipidus, manifestly has to do with the mechanism of 
water retention and transportation in the body.” 

Since 1912 when Frank first attracted attention to the relation- 
ship between the pituitary and diabetes insipidus in reporting his 
gun-shot case, and since 1913 when von den Velden and Farini 
directed attention to the antidiuretic action of extract of the pos- 
terior lobe, the literature has contained numerous reports of dia- 
betes insipidus associated with pituitary tumors. The association 
of dystrophia adiposogenitalis and diabetes insipidus or polyuria 
has been several times recorded. It is not surprising, therefore, 
that the view that diabetes insipidus is due to disturbed function 
ot the posterior lobe of the pituitary has been the one that has 
chiefly prevailed during the intervening years, especially when we 
consider that extract of this lobe is the most effective remedy we 
possess for the relief of the polyuria at the present time. An argu- 
ment advanced against this conception, however, exists in the fact 
ttiat many tumors of the pituitary have been reported in which the 
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symptom-complex of diabetes insipidus was absent. Acromegaly 
without diabetes insipidus, for instance, is very common. Abel, 
who supports the pituitary conception, has found that he has been 
able to isolate his pituitary tartrate, although in small quantities, 
from the tissues of the h:vq)othalamic region, and offers the sugges- 
tion that when diabetes insipidus is not present in destructive 
pituitary tumors, there may be sufficient of the extract present in 
the hypothalamus to maintain normal water metabolism in the 
individual. 

Although, since 1912, the view that diabetes insipidus is a result 
of disturbed function of the posterior lobe of the pituitary gland, 
dependent usually on the effects of a pituitary tumor, has been the 
one most generally supported, yet there are many investigators who 
contend that no direct relationship between the two exists. The 
opponents of this conception are those, who, on experimental and 
clinical grounds, believe that diabetes insipidus is pinely of nervous 
origin and dependent upon lesions involving one or more structures 
comprising the hjqiothalamus. 

Before presenting this evidence, a brief statement of the anatom- 
ical relationship of the hjqiothalamus and hjqiophysis may be 
instructive. The hypothalamus occupies the base of the brain im- 
mediately above the lij^iophysis and its infimdibular stalk. It 
includes the subthalamic tegmental region and the structures form- 
ing the greater part of the floor of the third ventricle, viz., the cor- 
pora mammillaria, tuber cinereum, optic chiasma, and infundibulum. 

The corpora mammillaria are two round white masses, each about 
the size of a small pea, and situated posterior to the infundibulum, 
and placed side by side below the gray substanee of the floor of the 
third ventricle. 

The optic chiasma is a flattened, somewhat quadralateral band 
of fibers, situated at the anterior part of the hypothalamic region 
at the junction of the floor and anterior walls of the third ventricle. 
It is in front and above the infundibulum. 

The ivher cinereum is a hollow eminence of gray substance between 
the corpora mammillaria behind and the optic chiasma in front. 

From the under surface of the tuber cinereum a hollow conical 
process, the infun&ihulum, projects dovmward and forward and is 
attached to the posterior lobe of the hypophysis by the infundibular 
stalk. 

The extent of the brain substance comprising the hypothalamus 
is comparatively limited, and its close relationship to the pituitary 
explains how easily pituitary tumors gradually increasing in size 
and destrojdng the anterior and posterior clinoid processes of the 
sella could readily invade or compress the structures comprising 
it. The fact that the optic chiasma is a constituent part of the h}q) 0 - 
thalamus accounts for the occurrence of the bitemp'oral hemianopsia 
so frequently reported in diabetes insipidus accompanied by basilar 
tumors, gmnmata, or basilar luetic meningitis. 
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Erdheim/^ a pathologist, of Vienna, writing in 1904 appears to 
have been the first to suggest on clinical grounds that the polyurias 
associated with organic brain lesions were actually dependent upon 
tumors involving the hypothalamus. It has been shown above that 
the pituitary conception of the origin of diabetes insipidus dates 
essentially from the year 1912, although Cushing had drawn atten- 
tion to the polyurias in experimental hypophysectomies in 1910. As 
a result of experimental investigations doubt was very soon expressed 
concerning the pituitary origin of the disease, and evidence was ad- 
vanced pointing to its being of nervous origin and dependent upon 
lesions in the hypothalamus just above the pituitory. 

Camus and Roussy^® were the first to investigate this problem 
experimentally. In 1913 they reported to the Societe de Biologic 
that they had been able to produce transitory polyuria by punctur- 
ing the hypothalamus of dogs through the sphenoidal bone with a 
heated drill. In one dog a permanent polyuria and in addition 
adiposogenital dystrophy had resulted. Their report stated that 
the lesion lay in front of the infundibulum and involved the tuber 
cinereum. ' 

These investigators continued their experiments^^ and in 1920 
reported what seemed very conclusive evidence that the polyuria 
does not depend on a lesion of the pituitary by producing it' in a dog 
from which the gland had been previously removed. Following the 
removal of the pituitary there was a transitory polyuria. More than 
a month later, after the polyuria had subsided, a second polyuria 
of equal intensity was produced by puncture of the tuber cinereum. 

Aschner,^® writing in 1916, obtained similar results to those of 
Camus’ and Roussy’s early researches and even claimed priority in 
these experiments. Con&mation was reported by Houssay arid 
Hug,^® in 1921. 

Bailey and Bremer, in 1921, reported from Cushing’s Clinic 
a very careful piece of experimental work on dogs confirming the 
views of Camus and Roussy. With the technique used by the latter 
there was always risk of injury to the pituitary. By a special sur- 
gical technique Bailey and Bremer exposed the hypothalamus by 
the^ temporal route, which permitted an exposure of the whole 
region. The punctures of the hypothalamus could be made where 
desired, and the pituitary, being in plain view, could be carefully 
avoided. When the animals died or were sacrificed sections were 
made of the injured hjqiothalamus, and of the pituitary to make 
the latter had not been damaged in the operation. In all 
of their thirteen dogs in which the hjqiothalamic puncture was 
performed there developed a polyuria which appeared in the first 
two days. According to the extent of the lesion it varied from a 
transient one, lasting from six to eight days, to an apparently per- 
manent poljmria. It is interesting to note that in some of the dogs 
the physical effect of the pimcture on the animals resembled that 
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following li}>popliysectomy. Lesions of the tuber, cinereum produced 
in two dogs a cachexia hypophyseopriva with acute genital atrophy, 
and in two other dogs an insidiously developing adiposogenital 
dystrophy. The integrity of the pituitary was in each of these cases 
verified histologically. It is important to note that these researches 
confirmed the observations of Camus and Roussy to the effect that 
injury to the hypothalamus, in addition to causing polyuria, also, 
in some instances, resulted in the production of an adiposogenital 
sjmdrome, which has been supposed to be dependent on pituitary 
disturbance. 

The experiments of Camus and Roussy and of Bailey and Bremer 
have been substantiated by Hanchett,-^ Curtis" and others. 

Camus and Roussy hold that the tuber cinereum is the anatomic 
structure in the hj^iothalamus injury of which produces the poly- 
mia. The experimental work of Helen Bourquin”^ would seem to 
indicate that polyiuia can be induced by injuries of the corpora 
mammillaria, which she considers the site of the effective lesion 
causing polyuria. Dogs were used in the experiments and the injury 
to the mammillary bodies was induced by cauterizing them mth an 
electric needle. She holds that it is an irritative phenomenon'because 
the poljniria results from slight injury of the bodies, rather than by 
destruction, in which case it is not induced. She believes that the 
diuresis must be due to a substance produced in the mammillary 
bodies as a result of their irritation and which acts directly or indi- 
rectly as a diuretic. She failed to produce polyuria in dogs by 
removal of the hypophysis, but these same dogs developed a poly- 
uria when their corpora mammillaria were irritated. As a result 
of her experiments she believes that the thirst of diabetes insipidus 
is secondary to the diuresis, for the diuresis develops in operated 
animals restricted to their average pre-operative water intake and 
quickly produces manifestations of desiccation in diabetic animals 
deprived of water. She is of the opinion that neither the autonomic 
nor somatic nervous system is concerned in the diinesis, for in her 
experimental dogs it ran its typical course after transection, of the 
spinal cord at the level of the eighth cervical vertebra. 

The experimental evidence, therefore, seems very conclusive that 
injuries to both the tuber cinereum and the corpora mammillaria in 
the hypothalamic region can cause a definite polyuria in dogs; that 
many experimenters have removed the posterior lobe of the pitui- 
tary without more than a transitory polyuria resulting; and that 
polyuria does occur in these hypohysectomized dogs when either 
the tuber cinereum or corpora mammillaria are injured or irritated. 

In addition to this experimental evidence of tlie relationship 
between polyuria and lesions of the hypothalamus, a limited amount 
of clinical evidence has also accumulated in recent years. Fink^^ 
has collected from the. literature 107 necropsies in cases of diabetes 
insipidus. In looking over the synopses of these cases it is interesting 



futcher: diabetes insipidus and lesions of mid-brain 845 

to note that many of those showing disease of the pituitary also 
refer to associated involvement of some of the structures of the hypo- 
thalamus. The number of cases in which the lesion appeared to 
have been limited to the hypothalamus seemed very small. In fact, 
the writer could discover only 3. One of these is the often (quoted 
case of Lhermitte,25 published in 1922, in which a syphilitic lesion 
involved both the infundibulum and tuber cinereum. Babonniex 
and Lhermitte,26 in 1925, reported another case of diabetes insipidus 
with syphilitic basilar meningitis and lesions in the infundibulum 
and tuber cinereum. Verron^'^ reported a case following trauma in 
which there was a circumscribed necrosis of the infundibuluna. ^ 
Since the appearance of Fink’s paper, a case of diabetes insipidus 
was reported in 1928 by Elmer, ICedzierski and Sclieps^® in a patient 
who had a hypernephroma of the Iddney with a metastasis in the 
hypothalamus. An embolus of malignant cells had blocked an 
artery causing a necrosis of the tuber cinereum. There was a pin- 
head sized adenoma in the anterior lobe of the hypophysis, which 
they considered had no bearing on the cause of the diabetes insipidus. 

The comparative rarity of clean-cut cases of tumors of the hypo- 
thalamus without any evidences of involvement of the pituitary 
gland seems to justify the reporting of the following case: 

Case Report.— 0. H. (History No. 44676), male, married, a chauffeur, 
aged forty-three years, was admitted to the Church Home and Infirmary, 
November 9, 1927, complaining of intense pain in the lower part of the back 
and down the thighs, intense thirst and passage of enormous quantities 
of urine. 

The family liistory was unimportant. 

There was nothing of special importance in his previous history excepting 
that at twenty years of age he had contracted gonorrhea and that nine 
years ago he had had An attack of lumbago. He stated that his health had 
always been good up to the onset of Ms present illness. He had been 
employed as a chauffeur for several years. 

The onset of his present iUness began six months before admission, when 
he began to have some cough. In the last week of August he developed 
night sweats. On September 11 he had a slight pulmonary hemorrhage. 
The physician of the large corporation for wMch he worked, suspecting 
pu^onary tuberculosis, arranged for his admission to the State Tubercu- 
losis Sanitarium, at Sabillasville, Maryland, where he remained for about 
nine weeks previous to Ms admission to the Church Home and In&mary. 
Two weeks previous to Ms admission to the latter institution he began to 
have severe pains in the lumbar region and down the outer aspect of the 
thighs. About this time he also developed intense thirst and marked poly- 
una. Although the patient was thought to have tuberculosis at the sam- 
tarium, m tubercle baciM were ever found in Ms sputum. Recently he 
™\^okced a projecting lump over the left temporal region of the skuU. 
■He had lost 30 pounds in the last six months. The pain in the back became 
so mtense that Dr, V. F. Cullen, Superintendent of the samtarium, advised 
the patient to return to Baltimore to consult Dr. G. E. Bennett to see if 
any orthopedic condition producing the lumbar and tMgh pains 
tte left the samtarium the morning of November 9 and on the train journey 
to Baltimore became delirious and very confused as to time and place 
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Wlien lie arrived in Baltimore he had high fever, and, as his condition seemed 
so serious the company physician arranged for his admission to the hospital 
the same afternoon. When Dr. Bennett saw him he realized that the condi- 
tion was not essentially an orthopedic one and asked the writer to see the 
patient in consultation. 

Physical Examinaiion. The patient was seen on November 10, 1927, 
the day after admission. The following is a brief summary of the detailed 
note made at that time. The patient was complaining of intense pain in 
the lumbar region and down the thighs and took several long draughts of 
water during the examination. Moderately nourished. No special anemia 
or cyanosis. No jaundice. 

Cranmvi. There was a prominence 4 cm. in diameter over the left fronto- 
temporal region with a crater-like edge. 

Eyes. No hyperthyroid features. Pupils unequal, the left being larger 
than the right. Scarcely any reaction to light but readj’’ response to accom- 
modation. 

Pulse. Essentially normal. No palpable sclerosis. 

Thorax. Diminished expansion throughout the entire right side. Lower 
intercostal spaces partially filled out. 

Lungs: Right. TactOe fremitus diminished below the third rib in front 
and throughout the entire axillary region. Over this area there was marked 
dullness on percussion and increased resistance. The breath sounds were 
enfeebled and nowhere tubular. The voice sounds were enfeebled. No 
rdles. Posteriorly, the tactile fremitus was exaggerated over the supra- 
spinous fossa, diminished over the lower interscapular and absent over the 
subscapular area. There was marked dullness throughout vdth increased 
resistance. The breath sounds were markedly enfeebled throughout but 
nowhere tubular. There were a few medium moist rMes over the supra- 
spinous fossa. The vocal resonance was a little exaggerated above but 
almost absent below. 

Left. Percussion and auscultation were essentially normal, excepting 
for a few moist rdles at the base. 

, Heart. Sounds clear. By percussion the left border reached the mam- 
millary line. There was no recognizable dullness over the manubrium. 

Abdomen. No ascites. The liver dullness extended 3.5 cm. below the 
costal margin. Border not felt. No nodules felt on the surface. Spleen 
not felt. No masses elsewhere in abdomen. 

There was no edema of the shins or feet. 

Deep Reflexes. All were considerably exaggerated. 

Superficial Reflexes. Normal. 

Joints. No artluritis in joints of extremities. 

Spine. In getting patient to sit up great pain in the lumbar region was 
experienced. The lumbar spine was almost imnrobile. There was no 
kyphosis or scoliosis. 

Glandular System. No general glandular enlargement. 

Impression. The following preliminary diagnosis was made at the time: 

1. Examination of the chest, to be supplemented by Roentgen ray stud- 
ies, ■nnthout heart being displaced to the left suggests strongly tumor of the 
right lung and pleura. 

2. Tuberculosis of lung and pleura to be excluded, but does not seem 
probable. 

3. Tumor over left temporal bone suggests strongly a malignant meta- 
stasis, although a gumma has to be considered, as patient has anisocoria 
and a suggestive Argyll-Robertson pupil. 

4. Has diabetes insipidus, which suggests pituitary involvement due to a 
metastasis or gumma. Involvement of the hypothalamic region might 
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produce the polyuria and polydipsia. Has passed 8170 cc. in less than 

twenty-four hours since admission. , . , , 

Subsequent Studies and Course. The fluid intake and urinary output 
were daily measured until patient’s death on November 28, 1927. liie 
urine was extremely pale, the specific gravity averaging 1.004. There was 
no albumin or sugar. Microscopically a few red blood and pus cells were 
noted. The highest urinary output was 10,940 cc. on November 13, am 
the highest fluid intake was 12,000 cc. on November 18. On November 13, 
when the urine output was 10,940 cc. surgical pituitrin, hypodermatically, 
was started. On November 14, the pituitrin injections were increased to 
twice daily and November 16 the urine had fallen to 5150 cc. Curiously 
enough on November 18 the urine rose to. 9375 cc. and the fluid intake to 
12,000 cc. Owing to this increase 1 cc. of pituitrin three times daily was 
ordered on November 19 and on this day the urine fell to 5500 cc. and the 
fluid intake to 7000 cc. On November 22 the urine and fluid measurements 
were respectively 4500 cc. and 5200 cc. The last dose of pituitrin was given 
on this date. From this date on there were further diminutions in output 
and intake but it was not possible to keep careful records as the patient 
was quite delirious and in a semistupor at times. For the twenty-four 
hours of November 27, the day before his death, the output was recorded 
as 1100 cc. and intake 2000 cc. The patient was delirious and in a semi- 
coma for the last four days preceding Ins death, which occurred on Novem- 
ber 28. 

The blood count on November 10 was as follows: red blood cells 3,310,000; 
white blood cells, 11,040; hemoglobin not recorded. Differential count was 
essentially normal. . _ ’ _ 

The blood W assermann test was negative. A Roentgen ray of the cranium 
showed that the sella was of normal size and shape. There was also a defect 
in the left temporal bone at the site of the swelling. The Roentgen ray 
of the chest showed a dense shadow invol-ving the whole of the right lung. 
A biopsy was done on the tumor over the left temporal region for purposes 
of diagnosis. The sections were studied by Dr. Fried, the hospital pathol- 
ogist, who reported that the tumor was an alveolar carcinoma. 

Autopsy. The autopsy was performed by Dr. Fried, the writer being 
present. Following is a brief summary: The right lung was completely 
involved by the cancer with metastases to the mediastinal and peribronchial 
glands. There were also metastases present in the liver, pancreas, the left 
temporal bone and brain. 

Our interest, naturally, was centered in the brain findings. On opening 
the skull there was found a defect in the left temporal bone due to a tumor 
metastasis. The tumor had grown out under the left temporal muscle and 
extended inward causing compression, but not actual involvement of the 
left frontal lobe. There were no other nodules seen anywhere on the surface 
of the brain. 

The base of the brain was very carefully studied in situ. There was 
absolutely no evidence of any tumor mass seen on the surface of the brain 
m the infundibular region. The pituitary body was normal in size and 
showed absolutely no evidence of metastatic involvement. 

The brain was hardened before being sectioned. It was found that a 
3 cm; in diameter was present in the hypothalamus involving the 
mfundibuium and tuber cinereum. It was not visible from .the outside. 
Ihere was no bulging at the base and there was no evidence of compression 
ot the infundibular stalk. The tumor began immediately beneath the pia 
at the attachment of the infundibular stallc and extended upward into the 
substance of the hypothalamus a distance of 3 cm. There was also a meta- 
zonule about 1 cm. in diameter in the pons. 

examination of the primary lung tumor, which probably 
S a bronchus, as well as of the metastatic tumors of the hypothalamus 
and elsewhere showed it to be due to an alveolar carcinoma 
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Discussion. From an anatomical standpoint the above case 
would appear to be a clear-cut instance in which the classical sjmip- 
toms of diabetes insipidus were brought about by the development 
of a metastatic hypothalamic tumor secondary to a primary alveolar 
carcinoma of the lung, vithout any e^^dence of involvement or com- 
pression of the posterior lobe of the pituitary. The case would seem 
to be a strong argument against the mew that diabetes insipidus is 
dependent upon the absence of the diuretic-antidiuretic pituitary 
hormone, since the presumption is that the formation of this hor- 
mone was not interfered with. There is now abundant experimental 
proof that the pituitary can be removed in dogs without diabetes 
insipidus developing, and it is believed that the polyiuias resulting 
from the hypophysectomies in early experimental work were due to 
a concomitant injmy of the structures in the hypothalamus. We 
have seen also that experimental injuries to the tuber cinereum and 
corpora mammillaria in dogs can be produced even in hypophysec- 
tomized dogs in wiiich polymria failed to develop after the pituitary 
w^as removed. It is contended by'- many that in those cases of dia- 
betes insipidus reported as being dependent upon hypophy^sial 
disease there is also an associated injiiiy of the hypothalamic tissue, 
and many”" of the case reports wmuld seem to bear out this contention. 
How experimental lesions or tumors of the hypothalamus cause the 
diuresis is still an unsolved problem. While those supporting the 
hypothalamus origin of diabetes insipidus contend that the disease 
is of nervous origin, Bailey and Bremer believe that it is not depend- 
ent upon a supposed nervous or vascular regulation of the kidney; 
They found that it may be induced in animals Avhose kidney's have 
previously been denervated and, wdien present, persists after kidney 
denervation has been performed. Bourquin also found that neither 
the somatic nor autonomic nervous sy^stems are concerned in the 
diuresis of experimental diabetes insipidus, as it runs its typical 
course after transection of the spinal cord at the level of the eighth 
cervical vertebra. 

Do the structm’es in the hypothalamus contain a diuretic-anti- 
diuretic hormone the prevention of the formation of ^vhich, as in 
the case of tumors in this region, leads to a disturbance of water 
metabolism and regulation? The investigations of Abel and his 
associates have shown that extracts of the infundibular region show 
this pituitary tartrate salt in small amount, and Abel advances the 
view that the failure of diabetes insipidus to develop in reported 
cases of pituitary disease may’' be due to the fact that there is suffi- 
cient of the diuretic-antidiuretic hormone in the hypothalamic 
tissues to prevent tliis symptom-complex from supervening. One 
can conceive that there might develop a compensatory increase in 
the production of this factor in the hypothalamus following earlier 
destruction of the function of the posterior lobe. The question has 
to be considered whether the pituitary tartrate, possessing diuretic- 
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antidiuretic properties, found in the hj'pothalaihiis by Abel is 
merely the secretion of the posterior lobe which is caught en route 
from the pituitary to the third ventricle, whence it eventually 
enters the circulation. Sato^^ in 1928 confirmed Abel’s findings that 
the hypothalamus contains a substance which has an oxytocic 
action and also demonstrated the presence of a substance that pos- 
sessed diuretic-antidiuretic properties similar to those of the pos- 
terior lobe of the hypophysis. He found that the whole of the tuber 
cinereum contains as much of the oxytocic and diuretic-antidiuretic 
substance as is contained in 1 to 2 or 2 to 4 mg. of the posterior 
lobe of the hypophysis. He believes that it exerts its effect tluough 
its hormonic action. It appears apparent to him that the diabetes 
insipidus that supervenes after destruction of the tuber cinereum 
is due to the fact that tliis diuretic-antidim*etic hormone is no longer 
formed. 

It will be seen then that even though we may assume that lesions 
of the hypothalamus (tuber cinereum and corpora mammillaria) 
may cause diabetes insipidus, there are two views held by investi- 
gators as to how it is brought about. According to one view, the 
mechanism is through the nervous system— the nervous origin of 
the disease, but it is hard to explain the disease on this basis when 
it is found that it develops in experimental animals with lesions of 
the hypothalamus even after the kidneys have been denervated or 
after complete transection of the cervical cord. According to the 
other view it is due to the failure of the tuber cinereum or corpora 
mammillaria to produce a specific diuretic-antidiuretic hormone. 
The question should also be raised here as to whether tumors of the 
hypothalamus associated with diabetes insipidus may cause an 
interference of the transport of the diuretic-antidiuretic hormone 
from the posterior pituitary lobe to the third ventricle. 

The possible interrelationship between the posterior lobe of the 
pituitary and the structures in the hypothalamus in connection with 
the etiology of diabetes insipidus is further complicated by the inter- 
esting fact that it now seems quite certain that these two structures 
are linked up by nerve fibers. Reference has already been made to 
the fact that Cajal and Cushing have demonstrated such fibers. An 
interesting observation has been made by Loewy®® who destroyed 
the posterior lobe of the hypophysis in animals, and after from ten 
to fourteen days examined the tuber cinereum in serial sections. 
He found degeneration of the nucleus paraopticus and injured ceils 
^ the tuber cinereum (ganglion parahypophysios). The cells of 
these nuclei send out fibers which pass through the infundibuliun to 
the posterior lobe of the hypophysis thus forming a united system, 
the injury of any portion of which, he believes may cause diabetes 
insipidus. Similar results were found by Clara Kary^i who found 
axis cjdinder fibers and only a few glia cells in the infundibulum. 
J3he observed that injury to the mfundibulmn led to degenerative 
changes m the tuber cinereum. 
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In this connection, it is interesting to note that Cushing, in his 
Cameron Lecture of 1925, reported that by slninking the brain by 
the Weed method and compressing the hypophysial stalk by placing 
a silver “clip” about it he %vas able in dogs to produce the same 
train of sjmiptoms as were evoked by Bailey and Bremer in their 
experiments on the hypothalamus, viz,, a prolonged polyuria with 
subsequent tendency to adiposity. 

A recent research of Trendelenburg,®- of Freiburg, in 1928, seems 
of the greatest importance in pointing toward a compensatory inter- 
relationship between the posterior lobe of the pituitary and the 
tuber cinereiim of the hypothalamic region. In his experiments on 
dogs he found that in the hjqiophysectomized animals there appeared 
in the tuber cinereum an increasing amount of an antidiuretic sub- 
stance, which acts exactly as does the secretion of the posterior lobe 
of the pituitary, and which is present in the tuber cinereum of normal 
dogs in much smaller amounts. He finds that this also applies to 
the oxytocic effect. He believes that diabetes insipidus, at least 
in animals, is probably purely hormonic in origin, and that when the 
diuretic-antidiuretic hormone of the posterior lobe of the hjqiophysis 
is destroyed by disease there appears a vicarious assumption of 
function on the part of the tuber cinereum in producing this hor- 
mone, and that the diabetes insipidus only supervenes in hj’pophj’’- 
sectomized animals when the tuber cinereum is destroyed. In his 
opinion this theory satisfactorily explains the previously conflicting 
views held concerning the explanation of experimental diabetes 
insipidus in dogs. 

Elmer, Kedzierski, and Scheps, who reported the case of diabetes 
insipidus, due to an embolic hypernephroma metastasis, causing 
necrosis of the tuber cinereum already referred to, give an interesting 
classification of diabetes insipidus from an etiologic standpoint 
based on the experimental, clinical and pathologic experience at 
the present time. Tjlie classification would appear to clear up many 
of the conflicting views concerning the disease in human individuals. 
Their classification is as follows: 

(a) Cases due to destruction of the posterior lobe of the hypo- 
physis. Here the posterior lobe extract fails entirely or only in part 
to sensitize the regulating centers for water and salt in the hypo- 
thalamus. In these cases pituitrin has a definite, though transitor}^ 
therapeutic effect, because the regulatory centers in the hypothala- 
mus are intact. 

(b) Cases due to destruction of the water- and salt-regulating 
centers in the hypothalamus. In these cases the secretion of the 
posterior lobe is still produced, but it cannot sensitize the hypo- 
thalamic centers because they are destroj'ed. In this group the 
pituitrin has no effect whatever, since the regulating centers in the 
hypothalamus are destroyed and are incapable of sensitization. . 

(c) Cases in which there is an interruption of the communicating 
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nerve fibers connecting the hjTJothalamus (tuber cinereum) and the 
posterior lobe of the hypophysis. This group, they state, is insuffi- 
ciently understood and requires further investigation. The thera- 
peutic effect of pituitrin is not stated in this group. 

The authors believed that their case belonged to the second group. 
The case here reported would seem to fall in the same^ group, 
although there did seem to be a therapeutic response to pituitrin. 
They emphasize that all cases do not fall accurately into their three 
groups, since there may be several factors at work in individual 
cases. 

It will be seen that there are very conflicting views concerning 
the etiology of diabetes insipidus. TJie case reported in this paper 
definitely belongs to the group in which the pathologic lesion is 
present in the hypothalamus -without evidence of any organic dis- 
ease of the pituitary. The fact that the tissues of the hypothalamus, 
particularly of the infundibulum and tuber cinereum, were involved, 
is significant in our own case, but it is difficult to understand how 
diabetes insipidus occurred with an intact posterior lobe of the pitui- 
tary unless the transport of its secretion was interfered with in its 
passage to the third ventricle. On the view that water metabolism 
is regulated by centers in the hypothalamus controlling water 
metabolism and salt excretion an explanation could be found, but 
the analysis of the literature, and the effect of pituitrin therapeutic- 
ally in many cases, forces the "writer to the conclusion that water 
metabolism is regulated by hormonic control, whether that hormone 
be produced in the posterior lobe of the pituitary or in the tuber 
cinereum or mammillary bodies. 

The demonstration of nerve fibers connecting the tuber cinereum 
and the posterior lobe of the pituitary is rather significant and further 
complicates the problem from the standpoint of etiology. The pos- 
sibility of the interruption of nervous impulse along these fibers has 
at least to be entertained as a factor in the etiology of diabetes 
insipidus. It is interesting in this connection to quote from a per- 
sonal communication from Harvey Cushing dated September 10, 
1928, in reply to a request as to bis present views concerning the 
^iology of. diabetes insipidus. am sending you a copy of my 
Cameron Lectures in which I ventilated myself on the subject to 
tri*- and reconcile Bailey’s and my somewhat divergent views. There 
is of course no question but that the centers lie in the hypothalamic 
region since nerves appear to descend and get lost in the pars 
nervosa. We see a lot of diabetes insipidus, a good deal of it post- 
operative, because we are dealing fairly often with suprasellar 
tumors in these days and there is no question but that the water 
metabolism upset comes from damage of the third ventricle.” 

Smmnaxy. 1. A case of diabetes insipidus due to an alveolar 
hjqiothalamus, secondary to a primary carcinoma 
01 the lung, and without an involvement of the pituitary, is reported. 
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2. The case would naturallj’- tend to support the view lield by 
many that the diabetes insipidus is due to disturbance of certain 
regulatory centers in the hypothalamus. 

3. The studies supporting the pituitary and hypothalamic con- 
ception of the origin of the disease is reviewed. 

4. Reference is made to the fact that it now seems amply demon- 
strated that there are definite nerve fibers connecting the tuber 
cinereum and the posterior lobe of the hj^iopliysis. 

5. The belief is expressed that, although there may be certain 
centers in the hjTpothalamus regulating water exchange in the body, 
the evidence seems very strong that disturbance of the action of a 
diuretic-antidiuretic hormone produced in the posterior lobe of the 
pituitary is a very important factor in the etiology of the disease, 
possibly by sensitizing these centers or by influencing their function. 
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MIKULICZ’S DISEASE AND THE MIKULICZ SYNDROME. 
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In 1888, Mikulicz^ discussed before a German medical society a 
case of the condition which has since been called by his name; and in 
a later publication^ reported it in fuller detail. Even before this, 
there had been a few similar instances recorded^ and since then 
there have been many contributions and collections of reported 
cases made. Lane® estimates that from 1888 to 1922 more than 120 
articles had been published on the subject. Not only the disease 
proper, as described by Mikulicz, has been discussed, but allied 
affections of the salivary and lachrymal glands have been studied, 
very similar in many clinical manifestations but perhaps of different 
etiology. To all these latter the title Mikulicz’s syndrome may well 
be applied; or, if desired, this term may include all diseases showing 
the peculiar involvement of the laclnymal and salivary glands 
which have been under consideration. 

Yet all these conditions are stUl of uncommon enough occurrence 
to warrant the report of two additional cases, one of them appar- 
ently a genuine instance of the condition originally described by 
Mikulicz, the other of an entnely different pathological nature, 
being a manifestation of leukemia, but simulating the first case 
clinically in many important particulars. The study of Mikulicz’s 
disease proper is of especial interest as bearing upon the possible 
influence of tuberculosis in producing the symptoms. 

Case Reports. Case I. — Mabel J., aged nine years when admitted to the 
Children’s Hospital of Philadelphia, April 25, 1924. Her previous health 
had been good except for the occurrence of measles and occasional colds. A 
httle over six months before admission the upper lids of both eyes had 
become swollen and had remained so. About a week later swelling devel- 
oped in the region of both parotid glands. She continued to feel weU and to 
play about in her usual good condition. There had been no pain and no 
disturbance of the lachrymal or the salivary secretion. 

Condition in the Hospital. She was a well-developed mulatto girl, 
i he upper eye-lids seemed swollen, but on everting the lids this appearance 
was found due to a hard, lobulated, red mass, about 1 to 1 J cm. long, attached 
on the outer portion to the upper lid. The tonsils were only slightly en- 
arged. Swelling over both parotid regions extended downward to shortly 
oeiow toe angle of the jaw and backward to a little behind the lobes of the 
ears._ ihe swelling was not movable or tender, and there was no pain on 
+1 There was some enlargement of the glands beneath the 

flu® to involvement of the submaxillary salivary 
g nus. The cervical Ijunphatic glands did not seem to be affected. There 
s a small gland in the left axilla and one in each groin. The liver did not 
enlarged. The spleen could not be felt distinctly. The 
ntgen ray examination of the chest and skull (Dr. Ralph Bromer) did not 



854 GRIFFITH; Mikulicz’s disease .vnd the mikulicz syndrome 

indicate the existence of anj’’ pathological condition. The Wassermann 
test was negative, as was the examination of the urine and the cutaneous 
and intracutaneous tests for the presence of tuberculosis. Studies of the 
blood on several occasions gaA^e the following results: 


TABLE I.— BLOOD PICTURE OF CASE. 



R.B.C. I 

1 

1 

Heb. 

Lets. 

Ncu- j 
troph. 

Lymph. 
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Eosin. j 
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April 26 1 

1 

5,160,000 

1 

* i ! 

1 1 

5700 

t 

1 43 

49 

[ 

3 

3 

1 

1 

May 22 



7100 

42 

44 

1 

2 

10 

1 

June 14 j 

1 



7900 

69 
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The child was removed from the hospital on August 27, 1924. The accom- 
panying photograph (Fig. 1) gives a good picture of her appearance. While 
in the hospital the patient received systematic Roentgen ray exposure of the 
parotid glands, but without noticeable effect. On June 3, a considerable 
portion of the left lachyrmal gland was removed and studied histologically. 

Histological Report (Dr. A. Waltz) : “Sections made from the lachrymal 
gland show a marked alteration of the glandular structure. There are 
comparativelj’’ broad bands of fibrous tissue dividing the gland into irregular 
but distinct lobules. These lobules for the most part contain single or 
conglomerate tubercles, which show the typical central area of epithelioid 
cells, with numerous giant cells surrounded by a zone of small round cells, 
but practically without necrotic areas. A few of the lobules contain rem- 
nants of glandular elements and large numbers of small round cells. 

“The process is typical of tuberculosis, except that with such a general 
involvement of the gland one would expect more necrotic material and 
probably less fibrosis. However, no tubercle bacilli could be found by 
special staining methods, neither could tuberculosis be produced in guinea 
pigs by subcutaneous inoculation with glandular tissue” (Fig. 2). 

This case may be called a tj^ical instance of Mikulicz’s disease 
proper, not dependent upon leukemia or any other condition of the 
blood, and without positive evidence of the existence of tuberculosis. 
The relationship to this latter disease will be referred to again. 

Case II.— Carolyn R., aged eight years, referred to me by Dr. Pursell 
of Pliillipsburg, N. J., was admitted to the Children’s Ward of the Hospital 
of the University of Pennsylvania, April 2, 1922. The child developed 
symptoms of Friedreich’s ataxia when about two years of age. This condi- 
tion very gradually grew worse, but gave little trouble until four or five 
months before admission. About this time swelling appeared in the 
“glands of the neck” together with some irregular fever. She had been 
growing thin and weak. Two months before admission a great enlargement 
of the spleen was discovered by Dr. Pursell, _who had been called in on 
account of a severe febrile attack. On admission to the hospital, the child 
looked and seemed ill. There were the usual symptoms of Friedreich's 
ataxia, which need not be detailed. The upper eye-lids appeared swollen, 
and the parotid glands were large and hard. The cervical and submaxillary 
Ijnnphatic glands were enlarged and somewhat matted. Radiographic 
examination showed some evidence of involvement of the mediastinal 
glands. The spleen was much enlarged and hard, extending to the right 




Fig. 2.— Photomicrograph (Case I) with central portion showing a typical tubercle 
histologically. Collection of epithelioid and giant cells with the usual areola oi small 
round cells. Broad fibrous bands separate this tubercle from the rest of the section, 
giving a lobular appearance. The upper left area shows remnants o g an u ar 
elements and infiltration with numerous small round cells. 
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of the median line three fingers’ breadth below the costal margin. Several 
small purpuric spots were found on the left calf. The urine exliibited a 
trace of albumin. Another examination of the cluld a little later made it 
evident that the apparent swelling of the eye-lids was due to enlargement 
of the lachrymal glands on each side. Repeated examinations of the blood 
were made with the following results; 
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The patient was removed from the hospital May 24, against advice, and 
died on the following day. While in the hospital, she had frequent nose- 
bleeds, The eye-ground of the right eye exhibited many hemorrhages. 
Roentgen ray treatment of the bones of the body was systematically 
applied, but without benefit. The temperature ran an irregular febrile 
course. The accompanying photograph (Fig, 3) gives a good illustration 
of the appearance of the patient, 

_ No autopsy was obtained in this case, yet even without this the diagnosis 
IS clearly indicative of involvement of the parotid and lachrjunal glands as 
a part of a general lymphocytic leukemia. 


Comment. In view of the numerous valuable critical studies of 
the subject that have appeared in the years since Mikulicz made his 
contribution, no extensive review of the literature will be attempted. 
For further information regarding it one may consult the published 
papers of, among others, Howard/ Thursfield/ Igersheimer and 
Follot/ Hochschild/ Marsh, « Schaffer and Jacobsen,^ Hamburger 
and Schaffer.io ^ A brief synopsis of what is loiown of the disease 
may not be amiss. 


The disorder as described by Mikulicz consists of a chronic sym- 
metrical enlargement of the lachrymal and salivary glands, begin- 
ning m the lachrj^mal glands and perhaps limited to them, but 
usually gradually extending. The swelling is hard, painless and 
pparently nomnflammatory. There is no disturbance of the lach- 
^TOal or salivary secretion and the general health is not affected 

eland^'ln^L nonparticipation of the lymphatic 

glands m the process, and the lack of alteration of the blood He 
could discover no cause for the condition, but believed it was an 
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infection of some sort. Pathologic study of a portion of the lachry- 
mal gland which had been removed revealed a widespread infiltra- 
tion with round cells suggesting lymphadenomatous tissue. 

Later experience of other investigators has shown that there is a 
number of other conditions with clinical manifestations in the 
laclirj^mal and salivary glands like those of Mikulicz’s disease proper 
but with differences in other respects. It does not seem reasonable 
to base a sharp distinction on the existence, or lack of it, of mod- 
erate enlargement of some of the Ijnnphatic glands; first, because the 
pathological process in the diseased salivary glands may well have 
its origin in some of the small lymphoid nodules which are naturally 
present, and consequently involvement of the Ijunphatic tissue 
elsewhere might well be expected; and, second, because moderate 
enlargement of the lymphatic glands in different parts of the body 
is of such common occm-rence that its association with the salivary 
disorder may easily be merely a coincidental one. 

Regarding the pathologic anatomy of the affected glands in 
Mikulicz’s disease it has been found that there is a great lack of 
uniformity in the liistologic changes which occur. This will be 
referred to later. Further, it has been claimed by Howard and 
others that there are a whole series of cases which form linlvs from 
one variety of disorder of the salivary glands to other much more 
widespread infections, such as leukemia. This does not, however, 
appear to be definitely proven, and Schaffer and Jacobsen contend 
that it is not the case. 

It is evident, then, that the relationship of the difiprent forms of 
Mikulicz’s syndrome to each other, the etiology, and the pathologic 
anatomy are far from being entirely clear. Nevertheless for the 
purpose of study some classification is needed. There have been 
a number of attempts at this. Howard has divided the syndrome 
into Mikulicz’s disease proper, pseudoleukemia and leukemia. 
Thursfield’s classification is rather more elaborate. That of 
Schaffer and Jacobsen, based upon the latter, is probably as con- 
venient as any. These last authors divide the syndrome into : 

1. Mikulicz’s Disease. 

(o) Familial. 

(b) Mikulicz’s disease proper. 

2. Mikulicz’s Syndrome. 

(а) Leukemia. 

(б) Tuberculosis. 

(c) Syphilis (?). ,, 

(d) Lymphosarcoma. 

(e) Toxic. 

1. Lead. _ , 

2. lodids, etc. 

■ (f) Gout. _ . . ' 

(g) Febris uveoparotidea subchronica. 
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There are in addition some acute and some relapsing forms to 
which no reference is made here. 

As concerns the various forms mentioned, the first is a congenital 
familial affection very rarely seen. Quincke^^ made a brief reference 
to a family in which several cases had been observed, and Leri 
and Gutmann^^ reported another instance of familial occmyence. 
The sjnnptoms are those of the ordinary disease. A case said to be ■ 
of this nature is reported by Laffolley^® but it is doubtful whether it 
properly belongs in this categor 3 ^ 

Mikulicz’s disease proper is that as orginally described by Miku- 
licz, the cause of which is unknown. My first case is a very typical 
instance of this. The symptoms have already been mentioned. As 
stated earlier it does not seem necessary to exclude all cases in which 
there is some moderate enlargement of the lymphatic glands. 

Considering the Mikulicz syndrome, as apart from the forms 
already rnentioned, that due to leukemia is well illustrated in my 
second case. In this form the involvement of the salivary and 
lachrymal glands is only one manifestation of the general leukemic 
process. It is, however, distinctly a rare one. 

The influence of tuberculosis has been much discussed. A 
valuable contribution upon the subject was that of Igersheimer and 
Pollot, who published the report of a case of enlargement of the 
lachrymal and submaxillary salivary glands. The histologic 
examination of the lachrymal glands showed a round-celled infiltra- 
tion, small nodules of epithelioid cells and numerous giant cells, 
with an overgrowth of connective tissue, producing an appearance, 
which, they say, would, without hesitation, have been diagnosed as 
tuberculosis. There were, however, no tubefcle bacUli found, 
repeated subcutaneous injections of the patient with tuberculin 
gave negative results and the introductioli of portions of the excised 
gland into the anterior chamber of the eye of two rabbits and into 
the peritoneal cavity of two guinea pigs was entirely without 
result. The authors then enter upon a careful, thorough and critical 
discussion of the problem. In view of the importance of the subject 
this may well be reviewed here somewhat in detail. They raise the 
question whether cases of Mikulicz’s disease with the histologic 
picture of tuberculosis are in reality tuberculous in spite of the 
absence of all positive proof of the existence of tubercle bacilli, or 
whether there exist other causes capable of developing an inflam- 
matory condition which may produce a histologic picture resembling 
that of tuberculosis. To elucidate this they publish a valuable 
clinical review of all the reported cases, 44 in all, of enlargement of 
the lachrymal glands, with or without involvement of the parotids, 

• winch had been regarded by the reporters as possibly or certainly 
tuberculosis, or wliich had exhibited histologic changes of the glands 
resembli^ those seen in their own case and indicating a tuberculous 
lesion. Only 3 cases were found in which they could regard the 
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process as certainlj’^ tuberculous, and 2 others in which the diagnosis 
seemed probable. It maj'- be said here that one of the 3 cases, that 
of Krailsheimer^^ is reported by the author as showing tubercles and 
giant cells, but no report is made of the finding of tubercle bacilli. 
A translation of this article^® in an English journal apparently 
incorrectlj^ says “tubercle bacilli” instead of “tubercles.” This 
appears to have caused some confusion. The case cannot be 
regarded as a proven one of tuberculosis. Igersheimer and Pollot 
conclude that tuberculosis has, as a rule, nothing to do with the 
production of Mikulicz’s disease, although in some cases the tubercle 
bacillus is capable of producing the condition. They maintain, 
further, that the presence of epithelioid tubercles and of .giant cells 
in the gland is no positive proof of the existence of tuberculosis 
there. The condition in my first case would seem to be enthelj’’ 
in support of this view. Tliursfield, among others, also expresses 
the opinion that although tubereulosis can jiroduce Mikulicz’s^ 
disease the great majority of the cases have no connection with tliis 
cause. Bearing upon this conclusion especial attention might be 
called, for instance, to the case of van Duyse*® in wliich epithelioid 
cells and typical giant cells were found in an excised portion of the 
lachrymal gland. The tumors, however, disappeared in sb: weeks 
under the administration of potassium iodid, A case of FleischeP^ 
was very similar to this, bioscopic examination of the laclirymal 
gland strongly indicating tuberculosis. Baumgarten who examined 
the slides admitted the similarity to the liistologic picture of tuber- 
culosis, but stated that a positive diagnosis could be made only by 
animal inoculation or by the finding of the bacillus. The swelling 
in the glands in Fleischer’s case disappeared entirely vdthin tliree 
months. The case of Kiilbs^® suggested tuberculosis in many 
particulars on histologic examination, although autopsy made 
some time later, after suicide, revealed no evidence of tuberculosis 
anywhere in the body. A much more recent review of the literature 
by Marsh failed to add any to the three instances of tuberculosis 
regarded by Igersheimer and Pollot as certain. In Marsh’s ovm 
patient the tumors were all of decided hardness, the tuberculin 
reaction was positive, miliary tubercles and epithelioid nodules 
with giant cells were discovered at the time of microscopic examina- 
tion, but no tubercle bacilli were -found and there was -no caseation. 
No inoculation tests were made. Later the involved salivarj'- glands 
resolved to a great degree. The patient was suspected of having 
pulmonary tuberculosis but tliis was never proven. In a patient 
reported by Scales^® there was involvement of the laclirymal and 
parotid glands. The tuberculin test was negatiyp. Microscopic 
studies of a removed lachrj^mal gland showed many tubercles, giant 
cells, and a round-celled infiltration.; no necrosis or tubercle bacilli. 
Various pathologists examined the specimen with a diversity of 
opinions. Later the swelling of the remaining lachrymal gland 
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practically disappeared and there was a marked decrease in the size 

of the parotids. ^ _ 

The influence of syphilis is very uncertain. Some cases of Miku- 
licz’s syndrome have improved under antisyphilitic treatment; but 
this is not definite proof that there were syphilitic. There may be 
an actual connection but it is not proven. 

Sarcoma has repeatedly been described as involving salivary 
glands and the lymphatic glands as well. 

Finally there is the curious condition described by Heerfordt^® 
under the title of “Febris uveoparotidea subcbronica,” and later by 
a few other observers including Hamburger and Schaffer, in which 
iridocyclitis is the prominent symptom, associated with parotid 
enlargement and often with involvement of the other salivary glands, 
and of lymphatic glands as well, and in some cases attended by a 
polyneuritis. The relationships of this disorder are varied and 
obscure. 

Regarding the influence of age, Mikulicz’s patient was an adult. 
An analysis of Howard’s series of 55 cases of Mikulicz’s disease 
proper show that 7 were not over fifteen years of age, and of these 
2 were not over six years. Taking Mikulicz’s syndrome as a whole, 
including the 55 cases mentioned, there were 81, with 17 not over 
fifteen years of age, 6 of these being not over six years. I do not 
know that there has been any collective study of the age incidence 
since the date of Howard’s contribution, but this is sufficient indica- 
tion that although the syndrome is more commonly observed after 
childhood it is comparatively not infrequent during early life. 

The cause of the enlargement in Mikulicz’s disease proper is 
unknown. Thursfield suggests that it is probably dependent upon 
irritative processes in the pharynx, mouth and conjunctiva. In 
other forms of Mikulicz’s syndrome it has to do with the original 
cause of the general condition. 

In the matter of the pathologic anatomy of the disease, it would 
seem that the primary change in the glands consists of an extensive 
deposit of small round cells which more or less displace and often 
compress the glandular parenchyma. These cells may be an infil- 
tration of leukocytes, or a proliferation of the nests of lymphade- 
noid tissue normally present in the glands. These changes are, 
however, not uniformly or solely seen, as already pointed out. Some- 
times considerable new-formed connective tissue has been dis- 
covered, indicating a chronic inflammation, and in a comparatively 
large number of the cases in which histologic studies have been made 
a condition strongly suggesting the changes seen in tuberculosis has 
been found. By some observers giant cells, apparently genuine, 
have been described, and by others these formations have been 
aesipated as pseudo giant cells, or by other terms. There is 
rarely any evidence of caseation. The hardness of the gland, 
tile tendency to decided connective tissue overgrowth, and the 
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absence of caseation are not in accord with the typical picture of 
tuberculosis, but in other respects the similarity is marked. 

With regard to the prognosis and treatment, these depend upon 
the nature of the case. In the secondary cases, they are entirely 
that of the primary disease. It is noteworthy that even in such 
cases the treatment of the enlarged salivarj'' glands by Eoentgen ray 
or radium maj'^ at times reduce the swelling; but the general disease 
may go on to a fatal issue. In my own leukemic case Roentgen 
ray treatment was entirely without effect. 

In the cases of Mikulicz’s disease proper the prognosis is imcer- 
tain, but not entirely unfavorable. Thursfield states that “one to 
five years as a rule releases the patient” from the discomfort and 
disfigiuement. Sometimes the swelling has disappeared during the 
occurrence of some general infection, to reappear later. The use of 
radium or Roentgen raj'- in treatment of the parotid swelling has had 
remarkably good results in some instances, and in others the 
enlargement has entirely or largely vanished without satisfactory 
cause being known. In my ovm ease Roentgen ray treatment was 
vdthout benefit. Sm’gical removal of the enlarged lachrymal glands 
has been done repeatedly, and with good results in relieving the 
interference vith vision and the disfigurement. 

Summary. Two cases of Milmlicz’s syndrome are reported; one 
dependent upon leulvemia, the other, which might be called jMiku- 
licz’s disease proper, having no discoverable cause. The sjrmptoms 
and lesions are discussed with special reference to the influence of 
tuberculosis. A study of some of the literature as well as the 
bioscopic examination in my ov'n case supports the conclusions of 
others, viz., that although tuberculosis may be a cause of Mikulicz’s 
disease, it is rarelj^ so, and that even a histologic appearance in tlie 
glands which strongly suggests tuberculosis is not a positive proof 
that the disease is present. 


REFERENCES. 

t 

1. Mikulicz; Berl. klin. Wchnschr., 18SS, 26, 759. 

2. Mikulicz: Beitr. z. Cliirurg., 1892, Billroth Festsclu-ift, CIO. 

3. Lane: Am. J. Ophthal., 1922, 5, 425. 

4. Howard: Internat. Clinics, 1909, 19th series, p. 30. 

5. Thursfield; Quart. J. Med., 1914, 7, 237. 

6. Igersheimer and Pollot: Graefe’s Arch. f. Ophthal., 1910, 74, 411. 

7. Hochschild: Jahrb. f. Kinderheilk., 1920, 92, 360. 

8. Marsh: Asr. J. Med. Sci., 1921, IGl, 731. 

9. Schaffer and Jacobsen: Am. J. Dis. Child., 1927, 34, 327. 

10. Hamburger and Schaffer: Am. J. Dis. Child., 1928, 36, 434. 

11. Quincke: Miinchen. med. Wchnschr., 1906, 63, 47. 

12. L6ri and Gutmann: Bull. et. m4m. Soc. m6d. des hop. de Paris, 1912, 34, 368. 

13. LaffoUey: Thise de Paris, 1894, p. 36. 

14. Krailsheimer: Ophthal. IQinik, 1907, 11, 449. 

15. Krailsheimer; Ophthalmoscope, 1908, 6, 172. 

16. VanDuyse; Arch. f. Ophthal., 1896, 16, 554. 

17. Fleischer: Klin. Monatschr. f. Augenheilk., 1902, 40, 1, 398. 

IS. Kulbs: Mitteil. a. d. Grenzgeb. d. Med. u. Chir., 1908, 18, 754. 

19. Scales: Trans. Am. Acad. Ophthal. and Otolaryng., 1922, p. 149. 

20. Heerfordt: Arch. f. Ophthal., 1909, 70, 254. 



REVIEWS. 


Medicine; Its Contribution to Civilization. By Edward B. 
Vedder, A.M., M.D.j D.Sc., F.A.C.S., Lieut-Col., M. C., U.S. A. 

Pp. 388. Baltimore; Williams & Wilkins Company, 1929. Price, 

15.00. 

In 1800, the average length of life in the United States was thirty- 
three years. In 1924, the expectation of life at birth had increased 
to 58.1 years. These few figures well exemplify the achievements of 
medical science in the treatment and prevention lof disease. New 
discoveries will lead to still greater triumphs, but in the meantime 
much can be gained by the widespread application of knowledge 
already at hand, particularly as regards personal hygiene and the 
correction of defects found in periodic health examinations. To 
accomplish this, “medicine with its ideals and achievements must 
be popularized.'^ In this book, Colonel Vedder presents the more 
important facts of preventive medicine for the layman. Part I 
discusses the causes of disease with chapters on predisposing causes, 
infectious diseases, nutrition and nutritional diseases, diseases of 
the glands of internal secretion and the degenerative diseases. 
Part II takes up the present accomplishment in disease prevention 
and the problems of the future, with chapters on the conquest of 
disease, the cancer problem, and modern preventive medicine. 
The book is well written and by one eminently qualified. The 
terminology is for the most part intelligible for the layman, but a 
glossary might perhaps have been added to advantage. Thus the 
term “filterable virus” is used a number of times previously but is 
not defined until page 75. As an example of medical progress in 
the short time since the book was written the Reviewer noted the 
statement concerning ephedrin: “something of a medical curiosity 
and not readily obtainable:” today one of tire commoner drugs and 
beginning to be produced synthetically. R. K. 


Physician and Patient : Personal Care. Edited by L. Eugene 
Emerson. Pp. 244. Cambridge: Harvard University Press,* 
1929. Price, $2.50. 

Years ago, the yoxmg medical student through his preceptor 
early became aware of the human relations between doctor and 
patient and how large a part they play in the art of medicine. 
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Nowadaj^s, when the Science of Medicine has so filled the student’s 
hours, he is not sufficientlj’’ reminded that the practice of medicine 
has to do with persons as well as diseases. In recognition of this gap 
in medical teaching, a series of lectures has been given during recent 
years before the students of the Harvard JMedical School by men 
eminent in the profession. One of these lectures (The Care of the 
Patient, bj' Francis W. Peabody, M.D.) has already appeared in 
print and has been reviewed in these columns. The present volume 
includes ten lectures: “Some of the Human Relations of Doctor 
and Patient” (Dr. David L. Edsall); “The Care of Patients: Its 
Psychological Aspects” (Dr. C. F. Martin); “The Medical Education 
of Jones; by Smitli” (Dr. W. S. Thaj’^er;) “The Significance of Ill- 
ness” (Dr. Austen Fox Riggs); “Some Psychological Observations 
by the Surgeon” (Dr. Lawrence K. Lunt); “The (Jare of the Aged,” 
“The Care of the Dying.” “Attention to Personality in Sex Hygiene” 
(Dr. Alfred Worcester). Everj^ senior medical student should be 
required to read such a book, and should reread it in his intern 
year. But it could be read with profit by all physieians, b}’’ nurses 
and as the editor suggests, by “all who ever have been sick or ever 
have anything to do with the sick— pretty nearh’’ e\’'er\'body, in fact.” 

R. K. 


Diagnosis and Treatment of Deforimities in Infancy ^ind 
Early Childhood. By M. F. Forrester-Brown, Surgeon, 
Bath, Somerset and Wilts Central Cliildren’s Orthopaedic Hospi- 
tal. Pp. 193; 79 illustrations, Oxford, England: Humphrey 
Milford, Oxford University Press, 1929. -Price, §4.15. 

This book is an exposition of prineiples of orthopedic surgery 
dealing with diagnosis and treatment, especially preventive. Opera- 
tive treatment is purposely but briefly described. The book is 
particularly intended for the general practitioner, the physician 
interested in infant and child welfare work and the sehool doctor. 
The author aptly points out the fact that they have the earliest and 
best opportunities to see such cases. To these, this book will be a 
valuable aid. The book is written in a clear and concise fashion 
and is well illustrated. J. M. 


The History of Hemostasis. By Samuel Clark Harvey, M.D., 
Professor of Surgery, Yale University, New Haven, Conn. Pp. 
128; 19 illustrations. New York: Paul B. Hoeber, Inc., 1929. 
Price, §1.50. 

.“Reprinted, with additions” from the Annals of Medical 
History, this constitutes an interesting addition to Hoeber’s 
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biograpliica/l Rnd. topica,! series tliat has already frequently been 
alluded to in these columns. 'Starting from the Ebers papyrus, 
the author follows man’s efforts to control hemorrhage through the 
classic periods and that of Western Europe to Paris, Morel and 
Lister, with especial attention to the tourniquet, hemostat and 
ligature. Without adding to the sum of our knowledge of hemo- 
stasis, the book affords an hour or more of pleasant reading on an 
important surgical problem. E. K. 


The Cytoarchitectonics of the Human Cerebral Cortex. By 
Constantin von Economo. Professor of Neurology and 
Psychiatry, University of Vienna. Translated by Dr. S. Parker. 
Pp. 186; 61 illustrations, 46 of which are photographs. New 
York: Oxford University Press, American Branch, 1929. Price, 
$6.25. 

New limits are given for the occipital, temporal and parietal lobes, 
and partly for the olfactory lobe. The cortex is composed of various 
laminae, “each of which has probably a certain function in the 
physiological activity of the gray matter.” A further subdivision 
gives different “areas” of which there are more than one hundred. 
The question in pathology is whether a certain disease causes laminal 
or areal changes. Amyotrophic lateral sclerosis shows an areal 
spread while paresis and senile dementia are selective. In the two 
latter, in Pick’s disease, also in dementia precox and chronic alco- 
holism, it is the third lamina that is particularly involved. 

. N. Y. 


Diagnostic Methods and Interpretations in Internal Medi- 
cine. By Samuel A. Loewenberg, M.D., F.A.C.P., Assistant 
Professor of Clinical^ Medicine, Jefferson Medical College. Pp. 
1032; 547 illustrations. Philadelphia: F. A. Davis Company, 

Another has been added to the long list of books dealing with 
diagnostic methods. This volume deals with the physical examina- 
tion of the various systems, and contains chapters on the interpre- 
tation of laboratory findings, radiography, and special industrial 
and insurance examinations. Only too often the wide scope, which 
such a work necessitates, proves to be a pitfall for the author, and 
the immense amount of ground which must be covered results 
almost inevitably in superficiality. This has been the case in this 
instance, with the exception of the sections on the respiratory and 
rardiovascular systems, which have been thoroughly discussed, 
inere are some careless statements and many obscure ones. It 
v ill not stand as an authoritative work. E. R. 
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Textbook of Clinical Neurology. Bj'- M. Neustaedter, M.D., 
Ph.D. Clinical Professor in Neurology, New York Polyclinic 
Medical School and Hospital. Formerly Lecturer in Neurology, 
Universit}'’ and Bellevue Hospital and Medical College. Pp. 602; 
228 illustrations. Pjhiladelphia: F. A. Davis Company, 1929. 
Price, S6.00. 

Since this volume is written express!}'' for the medical student and 
the general practitioner, the conventional textbook arrangement is 
abandoned so that the symptoinatolog.y of each disease is given first. 

The subject matter is practical and is clearly and concisely 
written. An illustration of this may be seen even where description 
is difficult, as in the comparatively recent and but seldom recognized 
disease of Schildei— encephalitis periaxialis diffusa. 

In the chapters on poliomyelitis, encephalitis and tremors, a 
distinctly original tone is shown. With his own tremograph the 
author has made many tracings which are generously distributed 
throughout the text “and it appears that they always show definite 
characteristics, irrespective of their fineness or coarseness. 

A feature of the book is that it is profusely illustrated, many of the 
figures are original and all are ivell chosen. The stated purpose of 
the volume is admirably fulfilled. N. Y. 


The Principles of Clinical Pathology in Practice. By 
Geoffrey Bourne, M.D., M.R.C.P., and Kenneth Stone, 
M.D., M.R.C.P. Pp. 392; 10 illustrations. New York: Oxford 
University Press, American Branch, 1929. 

This book represents a successful effort on the part of the authors 
to set dovm in compact form the clinical pathologic findings usually 
obtained in the study of disease. A short discussion concerning 
the pathologic origin is given at the beginning of the. section for each 
disease. Then follows a list of the usual laboratory tests which may 
be useful in the diagnosis or as a guide in the treatment. Each test 
is described from the point of view of interpreting the results and 
of applying them in the diagnosis and treatment of the disease in 
question. When the procedure is simple and does not require 
elaborate apparatus, the technique is often briefly stated. 

In some diseases suggestions as to treatment are given, usually 
measures which are suggested by the laboratory findings, that is, 
the ad minis tration of sera, vaccines, and so forth. Related pro- 
phylatic measures are also mentioned. At the end of most chapters 
a short bibliography is given. 

The book is written for the practioner of medicine and records 
only the “accepted” tests, the choice of which is not always an easy 
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matter. Thus, in outlining tests of liver function, are given Fouchet’s 
test, the van den Bergh test, levulose and galactose tolerance tests, 
and the glycuronic acid reaction. No mention is made of the 
tetrachlorphthalein test, Widal’s ‘"crise hemoclasique” or icterus 
index test. The significance of urobilin in the urine is said to be 
doubtful. 

The volume is easily readable, and presents its subject in such a 
useful and practical way that it should prove a valuable aid to both 
practioner and student. L. F. 

The Modern Dance of Death. By Peyton Rous. Pp. 51. 

Cambridge: The University Press, 1929. 

To those who, often with justice to be sure, cavil at the style in 
which American medical scientists present their material, the author 
can be pointed out as a shining exception. And nowhere does this 
pleasant capability stand out better than in the Linacre lecture that 
this booklet presents. A sympathetic yet critical appreciation of 
the various Dances of Death so .prevalent in Linacre’s time precedes 
a thoughtful and artistically expressed consideration of various new 
and often unexpected aspects of pathologic physiology. These, 
brought about by man’s rather sudden acquisition of operative and 
biologic control over his normal and morbid processes, show that 
Death’s dancing partner is no longer passive as in the ancient prints. 
The physician’s increasingly apparent duty, that of keeping old 
bodies fit, will thus produce a new Dance of Death, though the 
author is one with his old master, Warthin, in viewing much of the 
3'giiig process as inevitable. E. K. 


An Index of Symptomatology. By Various Writers. Edited 
by H. Letheby Tidy, M.A., M.D. (Oxon.), P.R.C.P. (Lond,), 
Assistant Physician, St. Thomas’ Hospital; Consulting Physi- 
cian, Royal Northern Hospital. Pp. 710; 130 illustrations; 4 
• colored plates. New York: William Wood & Co., 1929. Price 
$ 12 . 00 . 


It is attempted in this work to give a definition and a brief 
description of the clinical picture of diseases, adequate for enabling 
tlie practitioner to recognize a fairly typical case. Written by 
twenty-sLx contributors, engaged in the practice of the various 
specialties, the work covers all the branches of medicine, surgery, 
gjmecology and the special subjects. The material is presented by 
aiseases or diagnoses, arranged alphabetically from “Abdominal 
Injuries ’ to “Yellow Fever.” The descriptions are for the most 
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part well done. The illustrations are excellent. That omissions 
should occur* in the first edition of a book covering so wide a field is 
not to be wondered at: it is indeed surprising that there are so few. 
Some that the Reviewer noted are: cervical rib, foreign bodies in 
the bronchial tree, inguinal granuloma, the relation at times existing 
between lung abscess and lung neoplasm, the work of Goldberger on 
the etiology of pellagra. The book should be valuable for quick 
and handj^ reference in diagnostic problems. R. K. 


Laboratory Manual of the Division of Bacteriology, Peking 

Union Medical College. Prepared under the direction of 

C. E. Lim, Peking Union Medical College. Pp. 154; 20 charts. 

Peking, China: Peking Union Medical College Press, 1929. 

Price, 81.50. 

This book is a manual of the bacteriologic and serologic methods 
in use at the Peking Union Medical College Hospital. It is printed 
on a good grade of paper in easily read t}q»e, and is bound service- 
ably. There are a few inconsequential typographical and linguistic 
errors. 

The contents include directions for all tlie common bacteriologic 
and serologic procedures, in most instances only one technique being 
given— their preferred method. This naturally is not in all instances 
the preferred method in all laboratories. The subject of pro- 
tozoology is not -included. 

The directions are concise and easily followed. 

It would have been well to include more detailed directions in 
some cases, as in the clearing of culture media, for instance. 

The classification of bacteria is for the most part not carried very 
far, rather rough clinical classifications being followed— streptococci 
merely as hemolytic and nonhemolytic, for example. 

There is a useful chapter upon the care of animals and cost of 
upkeep, such as is seldom found in the smaller books on laboratory 
methods. F. L. Jr. 


Annals of the Pickett-Thomson Research Laboratory. 
Volume IV, Part II. By David Thomson, O.B.E., M.B., 
Ch.B. (Edin.), D.P.H. (Caivib.), Hon. Director, Pickett-Thomson 
Research Laboratory, St. Paul’s Hospital, London; and Robert 
Thomson, M.B., Ch.B. (Edin.), Patliologist to the Pickett- 
Thomson Research Laboratory. Pp. 241; 18 plates (full page). 
Baltimore, U. S. A.: The Williams & Wilkins Company, 1929. 

Volume of these Annals, devoted to the pathogenic strepto- 
cocci, is presented in two parts. The streptococci haA^e been ex- 
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amined in relation to the different diseases with which they can be 
identified, and a separate monograph compiled on each disease. 
Part I (previously reviewed, see April, 1929, p. 576) contains four 
monographs. Part II, which consists of three monographs, deals 
with tlie r61e of the streptococci in acute suppurative arthritis and 
in chronic rheumatism, including rheumatoid arthritis and osteo- 
arthritis. Rosenow’s hypothesis of elective localization is also 
reviewed. 

These monographs give a complete resume of the researches which 
have been carried out since the begmnings of bacteriology, and are 
not confined to the streptococcal theories alone, but supply an 
account of most of the important views and theories held by various 
clinieians. The volume, therefore, comprises much information 
which should not only be of interest to the bacteriologist but to the 
clinieian as well; it also contains a very large bibliography of over 
1600 references, an author’s index, and a very complete subject 
index. 

Special attention is drawn to the original work of Warren Crowe 
on osteoarthritis and the author’s simple new differential test for 
the streptococci. With Vol. Ill, Vol. IV, Part I (completed), and 
Vol. V, VI and VII (to be published), Vol IV, Part II is important 
as a unit in the proposed comprehensive study of pathogenic 
streptococci which will undoubtedly aid materially in identifying 
the great majority of the many varieties of streptococci. W. K. 
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Interns Handbook* Under direction of M. S. Dooley, A.B., M.D. Pp. 

235. Philadelphia: J. B. Lippincott Company, 1929. Price, S3.00. 
Surgical Diseases of the Thyroid Gland* By E. M. Eberts, M.D. Pp. 

238; 48 illustrations. Philadelphia: Lea & Febiger, 1929. Price, S3.50. 
The Female Sex Hormone* By Robert T. Frank, A.M., M.D., F.A.C.S. 
Pp. 338; 86 illustrations. Springfield, HI: Charles C. Thomas, 1929. 
Price, S5.50. 


LaTerapia Epatica e le sue Applicazioni con Particolare Riguardo all ’Anemia 
■rermciosa Series 1 N. 27.* By Paolo Introzzi. Pp. 74. 

Medical Clinics of N orth America {Chicago Number) Vol. XIII, No. 2, Septem- 
ber, 1929. Pp. 232; 61 iUustrations. Philadelphia: W. B. Saunders 
Company, 1929. 


What EvenjoneOughtto Know.* By Oliver T. Osborne, M.D. Pp. 313. 
Springfield, 111: Charles C. Thomas, 1929. Price, S2.50. 


* Reviews of titles followed by an asterisk will appear in a later number. 
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Oxford Monographs on Diagnosis and Treatment. Vol. V. Edited bj" Henry 
A. Christian, M.D., Sc.D. L.L.D. The Diagnosis and Treatment 
of Chronic Diseases of the Respiratory Tract.* Bj’’ Eli\ier H. Funk, M.D. 
Pp. 618; 182 illustrations. New York: Oxford University Press, 
American Branch, 1929. 

The Layman Looks at Doctoi's.* Bj’' S. W. and J. T. Pierce. Pp. 251. 

New York: Harcourt, Brace & Co., 1929. Price, S2.00. 

Preniiere Conference Internationale de la Lwniere. Physique, Biologic, 
Therapeutique, Lousanne et Leysin, September 10-13, 1928. Pp. 543. 
Illustrated. Frangaise, Paris: L’Expansion Scientifique, 1929. Price, 
10 francs. 

In the 8 seances and conferences are included some two score reports 
and communications b}' specialists of man}’- nations, a number of whom 
are internationally known. 

Progressive Medicine, Vol. III. September, 1929. Edited by Hobart 
Amory Hare, M.D., LL.D. Pp. 327. Illustrated. Philadelphia: 
Lea & Febiger, 1929. 

Tularemia.* By W.<u.ter M. Simpson, M.S., M.D., F.A.C.P. Pp. 162; 

55 illustrations. New York: Paul B. Hoeber, Inc., 1929. Price, S5.00. 
The Doctor in Court.* By Edward Huntington Williams, M.D. Pp. 
289. Baltimore: Williams & Wilkins Company, 1929. ■ 


NEW EDITIONS. 

Text-hook of Embryology. B}"- F. R. Bailey, A.M., M.D., and A. M. 
Miller, A.M. Pp. 687; 529 illustrations. Fifth edition. New York: 
William Wood & Co., 1929. Price, S7.00. 

Diseases of the Stomach. By Max Einhorn, M.D. Pp. 593; 131 illustra- 
tions. Seventh edition. New York: William Wood & Co., 1929. 
Price, 86.00. 

Practical Local Anesthesia and Its Surgica,! Technic. By Robert Ejimett 
Farr, M.D., F.A.C.S. Pp. 611; 284 illustrations. Second edition. 
Philadelphia: Lea & Febiger, 1929. Price, 89.00, 

The Nidrition of Healthy and Sick Infajits arid Children.* By E. Nobel, 
- C. PiRQUET and P. Wagner. Translated by Benjamin M. Gasul, B.S., 
M.D. Pp. 243; 78 illustrations. Second re\’ised edition. Philadelphia: 
F. A. Davis Company, 1929. Price, $3.50. 

Clinical Medicine for Nurses. By Paul H. Ringer, M.D. Pp. 330; 16 
illustrations. Third edition. Philadelphia: F. A. Davis Company, 
1929. Price, 83.00. 

Memoranda of Toxicology. By Max Trujiper, B.S., A.M., Ph.D. Pp. 
214. Second edition. Philadelphia: P. Blaldston’s Son & Co., Inc., 
1929. 

The Chemical Aspects of Immunity.* By H. Gideon Wells, Ph.D., M.D. 
Pp. 286; second edition. Chicago: Chemical Catalogue Company, 
1929. Price, 86.00. 


* Reviews of titles followed by an asterisk vdll appear in a later number. 
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The Wassermann Reaction of Human Milk.— A comparison of blood 
and milk tests in 107 cases. It is obvious that examination of the milk 
of a puerperal patient affords a convenient method of determining the 
presence of syphilis. The only question that might arise would be 
whether or not the reaction with milk would be as exact as with blood 
serum. The first thought would be that the amount of fat in milk 
might in some way affect the reaction. That this is not the case is 
proven by a recent paper by Jarcho ( J. Lab. and Clin. Med., 1929, 14, 
1097), who shows that there is rather a close parallelism between the 
Wassermann. reaction on the milk of puerperal women and the blood. 
One hundred and seven examinations were made and 95 per cent of the 
cases agreed in substance and there was exact qualitative-quantitative 
agreement in 89 per cent. Three times the milk was positive and the 
blood negative, while only twice was the blood positive and the milk 
negative. In addition to the convenience of obtaining material for 
examination, it is also true that the test should be practical for the 
testing of the milk of prospective wet nurses. 

The Effect of Exercise on the Size of Normal Hearts and of Enlarged 
Hearts of Dogs. — For many years clinicians have been interested in the 
possibility of exercise producing changes in the heart. Long-continued 
exercise or training carried to excess will always produce a change in 
heart weight-body weight ratio. However, this statement does not 
^Pply to animals or men who have recently undergone a relatively short 
but severe form of exercise. Stewart (J. Clin. Invest., 1929, 7, 339), 
using somewhat different methods than have been employed in the 
past, has reopened the question and investigated the effect of exercise 
not only on the normal heart but on the heart of dogs in which lesions 
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of tlie mitral valve have been produced tlu-ough operation. The experi- 
mental animals were taught to run on a treadmill. The hearts were 
Roentgen rayed according to a method described by the author tAvo 
years ago. These Roentgen ray photographs Avere made before the dog 
began running on the treadmill, immediately afterAvard and after rest of 
an hour. The animals ran steadily from tAventy to sixty minutes. In 
normal dogs there Avas a quite marked diminution in the size of the 
' heart after the voluntary exercise. For example, in one dog immedi- 
ately afterward there Avas a fall to 94.8 per cent of the initial size fol- 
loAved by a further decrease to 92.8 per cent. In dogs with already 
increased hearts in Avhich systolic murmurs were present, figures 
comparable to those in the normal dog Avere obtained. The same 
statement holds true Avith the effect of exercise on the size of the heart 
in dogs aaRo hnAJ-e been subjected to operation, but in AAdiich the vahmlar 
difficulty cannot be demonstrated. If, then,; there A\'as diminution in 
the size of both normal and enlarged hearts ’in AAdiich there was pre- 
sumably no myocardial disease and no signs of heart failiu’e, it is fair to 
assume that dilatation of the heart occurs only in that organ in AA'hich 
disease has produced changes in the myocardium. 


SURGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


A Clinical Consideration of Urinary Antiseptics.— Kaufman (J. Urol, 
1929, 22, 163) says that the general practitioner as a rule first sees the 
common forms of infection of the minary tract. It is essential that he 
be familiar with the limits of general treatment. Treatment of urinary 
infection demands primarily recognition of the factor of drainage. 
Water is essential Avith certain physiologic aids in combating pjrrexia, 
toxemia and renal failure. Urinary antiseptics serve an important 
purpose in the treatment of both acute and chronic infections. They 
are now clearly established on both scientific and clinical grounds. 


On Dilatation of the Ureters and Hydronephrosis in Childhood. — 
MacMyn {Brit. J. Urol, 1929, 2, 150) claims that the condition is not 
common but may frequently be OA’^erlooked; and being unsuspected may 
rapidly reach a fatal termination. Its recognition is only possible after 
careful urologic investigation, which includes all the modern methods 
of examination at our disposal. The condition is marked by disorders of 
micturition, due to obstruction and superadded infection. A valvular 
obstruction in the posterior urethra is regarded as being more common 
than has been preAnously supposed and is held to account for many 
cases of dilatation of the urinary tract hitherto ascribed to other causes. 
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In postmortem examinations of cases where the obstruction is not at 
first apparent, a careful dissection of the urethra is essential. The whole 
urinary tract should be removed en masse for tlois piu’pose._ The dis- 
ease is especially liable to be associated with other congenital abnor- 
malities, whether in the urinary tract or elsewhere in the same child. 
Modern methods of diagnosis favor a more early recognition of the dis- 
ease and afford the urologist a better chanee of success in its treatment. 


Osteitis Fibrosa and Giant-cell Tumor.— -Geschickter and Cope- 
land {Arch. Burg., 1929, 19, 169) find that in an analysis of over 400 
cases of tumor in the giant-cell group, a pathologic relationship was 
established between the bone cyst, giant-cell tumor of the long bones 
and skull, giant-cell epulis of the alveolar borders and giant-cell tumors 
of the tendon sheaths. The usual bone cyst occurring in the meta- 
physeal region of the long bones of young patients, was shown to be a 
healing phase of giant-cell tumor — a conclusion based on clinical, 
pathologic and anatomic observations and demonstrated by an analysis 
of numerous transitional lesions between these two entities. Giant-cell 
tumors of the skull and long bones, epulides of the alveolar border and 
giant-cell xanthomos of the tendon sheaths were found to be funda- 
mentally related to a transitional process characterizing the histo- 
genesis of bone via the indirect route of substitution bone. This transi- 
tion process underlying all these tumors, as shown by embryologic 
studies, involves a proliferation of giant-cell osteoclasts, the function 
of which is to initiate the canalization and vascularization of the pre- 
liminary calcified structure. 


A Treatment of Persistent Bronchial Fistula. — Pool and Garbock 
{Ann. Burg., 1929, 90, 213) state that bronchial fistulas occur most com- 
monly with empyema thoracis and lung abscess. The majority close 
spontaneously. Persistence of a fistula may be due to suppuration in 
the parenchyma of the lung or the bronchial tree, the presence of a 
rigid-walled empyema cavity with which the fistula opens, the formation 
of a bronchocutaneous channel or the presence of a foreign body. 
Operative closure of a bronchial fistula should not be attempted until 
the need for drainage of a lung suppuration has passed. Very small 
fistulas will frequently close following the local application of some 
cauterizing agent. For the closure of a bronchial fistula which persists 
m spite of conservative measures, an operative procedure is described, 
ihis consists in plugging the fistula with a pedunculated muscle flap, 
the operation is simple, of wide application and has proved successful 
in the authors’ experience. The production of a bronchial fistula in 
/^^P^i'iniental animal is attended with gi-eat technical difficulties. 
Although the experimental data herewith reported do not duplicate 
exactly conditions as found in man, the results obtained indicate clearly 
the processes pf repair following closure of a bronchial fistula by the 
ine lod described. A muscle flap placed in a bronchial fistula to 
enect its closure remains viable and is not completely replaced by fibrous 
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The Rectal Administration of Liver and Liver Extract in Pernicious 
Anemia. — Pulver (Thcrap. d. Gegenw., 1929, 70, 294) reports on liis 
favorable experiences with the rectal administration of liver or liver 
extract. This channel of administration is indicated in patients 
unable to retain the orally administered liver or liver extract. The 
impetus for the study of this problem "was the observations on two 
patients (reported before) with severe manifestations of pernicious 
anemia, who failed to respond with improvement after oral administra- 
tion of liver, but who showed marked improvement when the liver was 
administered rectally. This method of administration consists of 
passing the crushed raw liver mixed with milk and 20 drops of tincture 
of opium through a sieve and introducing this mixture slowly through a 
high rectal tube after a preliminary cleaning enema. Instead of raw 
liver, correspondingly potent liver extract may be used. Liver extract 
suppositories were also used. It is advisable to leave the rectal tube 
inserted for some time and to remove it slowly and gradually. If the 
patient develops diarrhea the rectal administration should stop for a 
day or two. Most people retain the therapeutic liver enema well. 
Old people occasionally exliibit rectal pain because of the presence of 
hemorrhoids and diarrhea. The author reports his e.xperiences on 
11 patients. In conclusion he lays emphasis on the fact that the success 
of the liver therapy often depends on the amount administered. The 
optimal dose varies according to the individual patient and his condi- 
tion. In rare instances as high a dose as 1 kg. of raw liver or equivalent 
liver extract ma^'^ be required for prompt response. 


Hemostatic Therapy in Hemophilia. — Payne and Steen {Brit. Med. 
J., 1929, i, 1150) investigated the effect of hemoplastin, “coagulin-Ciba,” 
“fibrogen Merrell” (tissue fibrinogen), horse serum, protein shock, 
calcium, citrated human blood, and citrated human plasma on the coag- 
ulation time of 4 patients with hemophilia. None of the above agents 
exerted a permanent effect. The only form of treatment that was found 
to be of any real value was intravenous injection of eitlier citrated whole 
blood or citrated hmnan plasma. Citrated plasma given intraperitone- 
ally or intramuscularly was without effect. Citrated human plasma 
has the advantage of not requiring a preliminary blood grouping, and 
the use of human plasma prevents any danger of anaphylaxis. Both 



PEDIATRICS 


873 


with whole blood and plasma no stage of hypocoagulability occurs. 
The authors conclude that the most effective agents, both for treatment 
and pre-operative prophjdaxis, are citrated whole blood and citrated 
plasma given intravenously. 

The Toxicity of Different Arsphenamin (Salvarsan) Solutions.— It is 
well recognized that the method of the preparation of arsphenamin 
solutions has an important bearing on the toxic and therapeutic effect 
of arsenical compounds in animals and in man. Dreyfus {Munch. 
Med. Wchnschr., 1929, 1, 1285) reports his clinical experiences with 
different solvents used in arsphenamin therapy. 

Although the use of tap water as a solvent is tolerated by most 
patients without untoward symptoms, it cannot be recommended for 
general use. The presence of small amounts of potassium and mag- 
nesium salts in the tap water may increase the toxicity of arsphenamin. 
Occasionallj^, the presence of small solid particles may be the source of 
minute emboli. Redistilled water should, therefore, be preferred. 

Animal experiments indicate that arsphenamin dissolved in sugar 
solutions is less toxic. For clinical purpose 15 to 40 per cent glucose 
solution proved very useful. The use of arsphenamin dissolved in 
20 to 25 c.cm. of a '40 per cent glucose solution is especiallj'^ indicated in: 
(1) patients who are hypersensitive to arsphenamin; (2) patients 
nnth cardiovascular diseases; (3) patients who after malaria innocula- 
tion have to receive large doses of neoarsphenamin as complimentary 
treatment. Instead of glucose, lactose may be used. Both glucose and 
lactose solutions are less toxic than watery solutions, although the 
therapeutic value of the arsphenamin is unchanged. 

The use of a 10 per cent calcium chlorid solution as a solvent for 
neoarsphenamin is advocated in patients who are hypersensitive to 
this drug. 

The author claims that the use of certain iodin solutions as solvents 
increase the therapeutic efficiency of arsphenamin. 
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General Edema in Association with Tetany of the Newborn. — 
Shannon {Arch. Fed., 1929, 46, 549) says that the term “Edema Neo- 
natorum” has come into the minds of many to signify a rare disease 
entity occurring almost altogether in premature or immature infants 
and bearing in its fullest development little resemblance to ordinary 
cc enia. It has such a liigh mortality that when seen the prognosis is 
most unfavorable. In many textbooks this in the only reference made 
to edematous conditions occurring in the neonatal period. As a result. 
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an entirely wrong opinion is apt to be acquired concerning the edemas 
as they occiu- in the newborn. Some writers appreciating this fact have 
separated this condition entirely from the edemas of the newborn and 
consequently have given a much more accurate conception of the latter. 
Among these authors are von Reuss and Peer who recognize edema as one 
of the common affections of the neAvborn period without particularly 
serious significance. The 3 '^ attribute its occurrence to a deficiency in the 
salt-excretion function at this age. Since edema is a common condition 
in the neonatal period, not necessarilj’’ confined to premature and 
immature infants, the author feels that it is a grave error to use such a 
valuable a term as “Edema Neonatorum” for a rare disease complex 
which is so singularlj’^ unlike edema as it usuallj'^ occurs. In this paper 
he reports tlmee cases of generalized edema in newborn infants. In 
each of these the edema accompanied most generallj’’ s^miptoms of 
tetanjr and in each it disappeared promptly' along with the tetanic 
manifestations under calcium and parath.yroid therap.y. This result 
was obtained in spite of the fact that two cases presented other possible 
causes of the edema which have been freqnentl.y mentioned as being 
responsible for edema in the newborn. One case had a congenital 
heart, while the other had definite e\'idcnce of kidney’’ patholog 3 ^ As a 
result Shannon feels that calcium deficiency' may' be one of the causes of 
generalized edema occurring during the newborn period. He also 
claims that tetany' is common enough during this period for tliis cause 
to be frequently' met. He also suggests the possibility that cerebral 
edema may' be responsible for certain cy'anotic attacks seen during the 
neonatal period. 


A Soy Bean Preparation for Feeding Infants with Milk Idiosyncrasy. 
— HjiLL and Stuart. (J, Am. Med. Assn:, 1929, 93, 985) remind us that 
soy bean flour was originally used in this-country by' Rulu'ah in the form 
of a gruel in the treatment of diarrhea in 1910. Pre^'ious to that time it 
had been used in one form or another in China as a supplementary' 
infant food for many years. In a case of milk idiosyncrasy under the 
eare of Dr. Hill an attempt was made to prepare a dried infant food tliat 
would be complete in meeting the child’s requirements and y'ct be free 
from animal protein. Soy bean flom’ was chosen as a most promising 
food from which to obtain the protein necessary. With the assistance 
of Dr. James L. Gamble a formula Avas devised that was satisfactory' 
for the theoretical requirements of infants. Sufficient soy' bean flour 
was used to give a protein percentage of 4 in the finished product and 
diluted food. Tliis percentage, higher than that normally present in 
milk, was adopted because of the differences in the amino-acid content 
of tlie two protems and in order to assure ample amounts of each of the 
necessary ingredients the salt content of cows’ milk and soy bean flom’ 
was studied in order to determine the additional salts required. It was 
found that magnesium, potassium and phosphorus are present m suffi- 
cient amounts but that there is a deficiency' in calcium, sodium and 
chlorin. In order to overcome this the addition of calcium carbonate, 
2 gm., and sodium chlorid, 1 gm., was made for each 100 gm. of solids. 
The vitamin content of soy bean flour if properly prepared and cooked 
has been shown to be adequate by the studies of Osborne and Mandel. 
In order, however, to compensate for possible differences in tlie content 
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of the fat-soluble vitamins in different samples, which varies with the 
completeness or incompleteness of the removal of the oils in the prepara- 
tion it was suggested that cod-liver oil be given regularly but it was not 
included in the composition of the food but is recommended to be used as 
an additional food substance along with orange juice. In order to meet 
the additional energy requirements the fat content of the food was 
raised by the addition of -olive oil in quantities sufficient to make the 
final fat content in the diluted food 3 per cent and barley flour in 
quantities sufficient to make the final carbohydrate percentage about 
4 per cent. Sugar was pm-posely omitted because it was felt that it 
would be better to leave the determination of the amount and kind of 
sugar to be added to the discretion of the physician so as to meet the 
needs of individual infants with varying degi-ees of tolerance for carbo- 
hydrate. The authors feel that sugar in some form should always be 
added unless the infant has sugar intolerance. This preparation has 
been used for a year to the entire satisfaction of the writers, who have 
observed that stools are likely to be somewhat more frequent than seen 
in babies on cows’ milk but rarely amounting to diarrhea. In babies 
under eight months of age they have not started with the full strength 
formula but recommend two-thirds strength and in small babies it is 
advised" to start at half strength. This concentration may soon be 
increased. In all, they report 40 babies fed on this food and remark 
that they have done well. They feel that they are not justified in 
stating that this milk is as good a food for infants in general as the 
ordinary formulas made from cow’s millc but they do feel that it is a 
very efficient and practical substitute when it is impossible to use milk. 
This was especially noted in babies with eczema. 


Epilepsy in Children.— McQuarkie and Husted {Am. J. Dis. Child., 
1929, 38, 451) studied the superficial relationship between water balance 
and the occurrence of seizures in a number of epileptic children. There 
seems to be a tendency for the epileptic patient to retain water during 
the active phase of the disease in amounts which are harmful. Convul- 
. sions tend to occur when a positive water balance above a certain 
amount is established. When diuresis follows the attack further 
seizures are prevented temporarily. They could not state that the 
effect of the extra water is due solely to changes within the brain. Pro- 
cedure such as fasting, the use of ketogenic diets and the stringent 
restriction of water with nonketogenic borderline diets led to partial 
dehydration of the tissues and prevention of seizm'es. They observe 
that the sudden increase of the water intake during treatment by 
dehydi-ation caused recui-rence of seizures at least in the severe cases. 
Parenteral administration of pituitary or of the antidiuretic hormone of 
the hypophysis caused the development of a positive water balance and 
the occurrence of seizures. Urea in large doses caused the loss of 
retained water. They feel that there is a definite relationship of 
Water balance and the etiology of epilepsy. 

The Relationship of Jaundice and Weight to Blood Values in the 
Infants.— Mitchell {Am. J. Dis. Child., 1929, 38, 518) made 
red cell counts and hemoglobin estimations of the blood of 69 infants 
on the first, tliird, seventh and tenth day of life. He also studied the 
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volume percentage of the cells in the blood in 50 newborn babies. He 
found that the cell volume Avas considerably greater than the average 
for adults and the volume index was also high. He found that infants 
with jaundice did not shoAV lower average red cell and hemoglobin 
values than those Avithout jaundice. Practically all babies showed a 
loss of red cells and hemoglobin betAveen birth and the tenth day of life 
but the aA’^erage loss of those Avith marked jaundice aams only slightly 
greater than of those AAnthout jaundice. Changes in Aveight AA^ere 
accompanied by changes of red cells in infants shoAA'ing tlie same degree 
of jaundice. Babies with marked jaundice shoAved a much smaller gain 
OA’-er their Aveight at birth than babies on the tenth day than babies AAuth- 
out jaundice. Dehj’^dration AA’hen of a degree to shoAV clinical mani- 
festations with fcA'^er shoAA’ed a marked influence on the red cell coimt. 
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Drug Reactions from Barbital (Veronal) and Phenobarbital (Lumi- 
nal). — Poole {Yale J. Biol, and Med., 1929, 1, 345) states that within 
the last sixteen years, the barbital drugs haA'^e achieA'^ed a Avide popularity 
and Avhile the doses in recent years have been less than the former large 
doses, reactions still occur in upwards of 3 per cent of the cases (Mennin- 
ger). There are two types of reaction, a general systemic reaction Aidth 
signs of acute poisoning, and skin reactions Avith or witliout mild 
systemic disturbances. Most of the seA'ere reactions haA’^e occurred 
after large doses, yet frequent reactions are reported in patients receiAung 
but 1 J grains a day. Reactions occm’ Avithin tAventy-fom' hours, or as 
late as eighty-one days. The author reports 11 cases, 4 showing the 
skin type of reaction (all luminal cases) and 7'cases of general reactions 
(3 luminal and 4 veronal). The cases Avith seA'^ere general reactions had 
no dermatitis, Avhile the dermatitis group showed a slight or moderate 
general reaction, such as fever, nausea, vomiting, diarrhea, headache, 
stomatitis and conjunctiAutis. Leukocytosis and eosinophilia were 
often present. One of the sldn reaction cases with an exfoliatiA'^e type 
of dermatitis came to autopsy. The exfoliatiA'^e reaction Avas found to 
involA’^e the bronchi, kidney peh^es and ureters, and the observer suggests 
that the mechanism of death in exfoliatiA'’e dermatitis is bronchial 
obstruction and not bronchopneumonia. One of the reported cases 
Avas the occurrence of a sldn reaction with moderate systemic symptoms 
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in a girl, aged fifteen years, who was taking both luminal and Fowler’s 
solution. To determine the role of luminal in this instance an intra- 
dermal skin test was made. This was done using a 2 per cent aqueous 
. solution of sodium luminal (hypodermic tablet) . Approximately 0.02 cc. 
was injected intradermally on the flexor surface of the forearm with 
a control of physiologic saline on the other arm. Two minutes after 
the injection an urticarial wheal with pseudopod formation developed 
at the point of injection of the luminal solution. The wheal increased 
rapidly in size, remained unchanged in size for two hours and then 
gradually disappeared. The author concludes that the mechanism^ of 
the reaction in the poisoning cases is relatively clear but in the dermatitis 
cases, the relative infrequency, the type of skin rash, the blood picture 
and the reaction to intradermal skin tests suggests a drug idiosyn- 
crasy, allergic in nature. 


Concerning the Cultivation of Spirocheta Pallida. — Kast and Kolmer 
(Am. J. Syphilis, 1929, 13, 419) report their failure to cultivate Spiro- 
cheta pallida from hmnan and rabbit lesions, despite numerous and 
persistent attempts for a period of five years. In all, sixteen different 
culture media were employed, all the media were incubated for from 
one to three days before inoculation, all were kept at 37° C. and all 
but two were sealed with vaselin after inoculation. In their work no 
true multiplication of spirochetes occurred in any medium. Saprophy- 
tic spirochetes, simulating Spirocheta pallida, could be cultivated. In 
reviewing the literature from 1906 to date, the authors feel that with 
the exception of Noguchi’s work possibly many of the reported cases of 
alleged Spirocheta pallida cultivation were in reality cultures of a finer 
saprophytic type. A comprehensive and detailed abstract of the work 
of thirty-three investigations from the literature is included. 


( 

Febrile Body Temperatures as Possible Adjunct Treatment in 
Wassermann-fast Syphilitic Patients. — Cady and Ewerhardt (Am. J. 
Syph., 1929, 13, 313) conducted a series of hot baths on 13 patients with 
syphilis. With one exception all the cases were of the cluonic type and 
designated Wassermann-fast. The bath temperatures varied from 
104 to 107° F. at the outset with subsequent bath temperatures of 
104° to 111° F. The body temperature rose to 102.3° to 106° F. in 
twenty to forty minutes. In general the bath was continued at the 
highest tolerated temperatm'e for twenty to forty minutes. The pulse 
rate rose in proportion to the body temperatm-es. No serious adverse 
reactions were encountered. The authors present their data in the 
form of thirteen complete histories and protocols with no general tabula- 
tion of results, Their investigations did not reveal any consistent 
evidence that hot baths were useful in Wassermann-fast patients. They 
believe that the serologic reactions were rendered more labile during 
relatively short periods of thermotherapy. The fact that there was an 
improvement in the patient’s sense of well-being and an apparent sero- 
mgic response in a small percentage of their cases has encouraged the 
investigators to continue their investigations on this mode of therapy. 
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Radiation Treatment of Fibromyomata.— Although the radiation 
treatment of uterine fibromyomata is now firmly established in the 
properly selected cases, a large series of such cases is always worthy of 
at least passing notice. In a series of 604 cases which have been treated 
by SoiLAND, CosTOLOw and Meland {California and West. Med., 1929, 
30, 234) by means of radiant energy including low voltage Roentgen 
ray, high-voltage Roentgen ray, radium alone and radium %vith Roent- 
gen ray, they were able to trace 562 patients and have tabulated their 
results, which were quite satisfactory. In 5 cases in younger women 
with small fibroids who gave dysmenorrhea as their only symptom and 
had a return of their menstruation after the treatment, four were found 
to be entirely relieved of the dysmenorrhea. In only 1 case in the 
series was pregnancy associated with the fibroid tumor and she mis- 
carried, but she had a positive Wassermann and had miscarried three 
times previously. They believe that it takes some time for the com- 
plete disappearance of the tumor mass, probably about five years. 
Bleeding continued in 10 cases, necessitating a hysterectomy; 6 of these 
proved to be malignant (carcinoma of the fundus). In the entire series 
of 562 cases only 13 (2.3 per cent) failed to respond to the treatment. 
It is their experience that the combination of radium and deep Roentgen 
ray therapy is the best type of radiation treatment in the majority of 
cases. While radiation is the treatment of choice in tumors not larger 
than a four-month pregnancy, they state that the majority of tumors 
larger than this size may be rendered symptomless by this treatment. 
This is worth remembering in the presence of a large bleeding tumor in 
a patient who is not a fit subject for surgery. 


Intraabdominal Insertion of Radium in Cervical Cancer.— In an 
attempt to eradicate deeply situated carcinomatous infiltration result- 
ing from cervical cancer, Donaldson {Brit. Med. J., 1929, i, 844) has 
developed a technique for the intraabdominal application of radium. 
This is usually carried out about six to eight weeks after the vaginal 
application, that is to say, when the local growth has disappeared and 
all tlie ulceration has healed. No attempt has been made so far to 
combine the intraabdominal application at the same time with the 
vaginal treatment merely on the theoretical grounds that while there 
is an infected area in the cervix and fornices it is not wise to do anything 
to the abdomen and parametrium which might lower the resistance to 
that infection. The patient is put into the Trendelenburg position and 
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the abdomen is opened. A general examination is made of the liver 
and aortic glands in addition to the pelvic organs and the iliac glands. 
The intestines are packed off and the uterus is pulled forward; the 
parietal peritoneum is then picked up with forceps and the radium needle 
inserted, leaving only the eye of the needle protruding from the peri- 
toneum. A suture is placed through a small portion of peritoneum 
below the level of the needle eye and the knot is tied over a glass bead to 
prevent cutting through the thin peritoneal tissue. Other radium 
needles are placed at a distance of from 1 to 1| cm. from each other, 
starting at one sacroiliac synchondrosis and ending at the corresponding 
joint of the opposite side. In addition, four or more needles are placed 
in front of the broad ligaments in the hope of eradicating^ the disease 
from the obturator glands. The ends of the ligatures are tied together 
and pushed down into the pouch of Douglas. The abdomen is com- 
pletely closed and the radium left in siiu for seven days. At the end 
of this time the abdomen is again opened and the radimn is removed. 
An objection to this technique is the second laparotomy at the end of a 
week, but up to the present it has been felt that in order to keep them in 
position the needles should be sutiued to the peritoneum which makes 
it impossible to pull them out. In addition to this they are often placed 
at an angle to the line of traction and damage might be done if they 
were pulled out blindly. 
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Light Deficiency as the Principal Cause of Osteomalacia in India.-— 
Osteomalacia is known throughout India, and is especially severe in 
Kaslunir, where almost all the better class of women are more or less 
affected. In her paper Vaughan {Brit. J. Actinotlierapy and Phy- 
siotherapy, 1929, 3, 243) shows that this condition is due to want of light. 
The disease begins at puberty or before and roughly coincides with mar- 
riage. It commences with vague pains in the bones and backache, 
and is often mistaken for rheumatism. The girl is always anemic and 
frequently complains of spasm of the hands. Digestion is bad. Gross 
changes are exhibited in the bones of the limbs winch become bent and 
twisted. In the pelvis, which becomes soft like wax, the bones are 
pressed together laterally by the heads of the femora until the pubic 
rami are almost in apposition, the space between the ischial tuberosities 
IS greatly reduced, the lower lumbar vertebrse are displaced forward, 
and childbirth becomes impossible. The women in India who suffer 
from osteomalacia are those whose social customs make it imperative 
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for them to live indoors. She can never go out and sees but few people. 
If her husband is poor she remains behind a cimtain in the back of his 
one room, completely deprived of light and ah’, or she may have a 
dark room with no window. The pains of osteomalacia are worse in 
the winter and improve in the summer, in the Kashmir valley. In the 
winter the women of this class cover their lattice windows with oiled 
paper or hang felt rugs over them. There is little simlight and the 
valley is slirouded in mist and fog. It is important to note, on the 
other hand, that among the poorer classes of Kashmir who work 
in the open air such a condition as osteomalacia is unknown; the women 
are healthy and easily bear from 8 to 20 children. 


Rugae Gastricae; Their Importance in Roentgenologic Diagnosis. — 
The study of the gastric rugaj, according to Golob {Am. J. Bocnt. and 
Rad. Therap., 1929, 22, 33) is a much neglected field, yet it may assist 
materially in gastroenterologic diagnosis. For their demonstration it 
is necessary that the amount of bai’ium in the region examined be 
relatively small. The examiner may use either a small quantity of 
the contrast meal, or a thin suspension of barium, or thin out tlie usual 
dense mixture by manual pressm’e over the median and prepyloric 
segments of the stomach. Lenk and Eisler have shown that the rugae 
in tlie immediate vicinity of an ulcer are not parallel, as normally, but 
converge toward the ulcer. Distortion . or localized effacement of the 
rugae usually bespeaks induration or infiltration of the mucosa. This 
sign is especially important when it is associated with a localized absence 
of peristalsis. In the cardiac region of the stomach, distortion of the 
rugae, coupled with deformity of the gas bubble, practically clinches the 
diagnosis of an organic lesion. 


Roentgen Diagnosis of Intrathoracic Neoplasms.— Pulmonary cysts 
of congenital origin, teratomata, dermoids and unruptured hydatid 
cysts present quite characteristic roentgenologic appearances, according 
to Farrell {Radiology, 1929, 13, 1). Mediastinal tumors of lymphatic 
origin are also fairly characteristic; they respond well to Roentgen 
therapy, and an exposure to a therapeutic dose of Roentgen ray may 
make possible a differential diagnosis between these tumors, substernal 
thryoid and extrabronchial carcinoma. Metastases of some varieties, 
notably the nodular and miliary, are readily diagnosed. Infiltrative 
and massive changes in the lungs, while not always definitive of them- 
selves, are pathognomonic when associated with a kno'svn • primary 
malignant tumor of some other organ.- Extrabronchial pulmonary 
carcinomata, while they usually have characteristics which establish 
them as new growths, may be confounded with mediastinal lymphatic 
tumors. Endobronchial (bronchial) carcinomata present the greatest 
problem in the diagnosis of intrathoracic tumors. The signs which 
they present depend on tlieir age and point of origin. The direct sign 
of endobronchial carcinoma is a mass due to the presence of a tumor, to 
which collapse, infection or metastasis may be traced as secondary 
phenomena. The indirect signs are similar to those of bronchial 
■foreign body. 
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Further Light on the Transmission of Pain and Temperature within 
the Spinal Cord; Human Cordotomy to Abolish Pain Sense without 
Destroying- Temperature Sense.— Stookey (J. Nerv. and Ment. Bis., 
1929, 69, 552) presents 4 cases in which cordotomy was performed for 
the relief of intractable pain. Two had unilateral and 2 had bilateral 
cordotomies. The operation is performed in the unilateral cases through 
a Taylor’s hemilaminectomy. A small, straight, knife is used. “A 
delicate lateral incision just ventral to the dentate ligament is made 
and the knife brought out just lateral to the ventral horn. By varying 
the depth of the incision, one may vary the segmental level of the anes- 
thesia, since apparently the more distal segments lie nearest the periph- 
ery of the cord.” In none of his cases was temperature sense involved 
after operation. He concludes that the pain sense is carried in the lateral 
spinal thalamic tract and that temperature sense is carried in a tract 
more ventrally placed, which may be the ventral spinal thalamic tract. 
He prefers tbe use of the small, straight knife in the operation beeause 
the sickle-shaped knife recommended by Fraser cuts a considerable 
amount of cord substance beyond that necessary and does not permit 
of accurate control of the incision. 


Industrial Psychiatry. — Elkind {Mental Hygiene, 1929, 13, 378) 
calls attention to the contributions psychiatry has made to industry in 
diminishing the number of compensation neuroses, in the study and 
treatment of industrial poisoning and in the detection of malingering. 
In the management 'of industrial personnel the psychiatrist concerns 
himself with normal people. Here the main consideration is one of 
adaptation of an individual to his position, where generally a new adjust- 
ment may be necessary. He cites Anderson’s work as an example of 
the fact that it is not only in the field of selecting that psychiatry may 
be applied, but also in the follow-up supervision of the individuals 
during their periods of adjustment and readjustment in the industry. 
He cites a few cases illustrative of readjustment of individuals who had 
difficulties at work. 


Heher Tetanie und Tetaniepsychosen.— Funfgeld {Archivf. Psychiat. 
n. N cnenkranlch., 1928, 84, 363) presents 9 cases of tetany with 
psychic manifestations, wluch were treated by meat-free diet in- 
cluding to liter of milk and 30 to 40 tablets of hemokrinin per 
day. In all of the cases the symptoms of tetany were found to be 
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correctable by this treatment. The psychic changes wliich he found 
to belong properly to the tetany syndrome were very closely related 
to the epileptic form of mental changes. He concludes that the tetanic 
attacks have a motor component of the extrapyramidal type and 
that the extrapyramidal system has an affinity for the parathyroid 
disturbances. 
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The Pathology of Hemangioma of Bone.— Bucy (jUh. J. Path., 1929, 
6, 381) reports 7 cases while pre^^ously Toepfer claimed tliat the 
condition was present in about 12 per cent of autopsies. The lesions 
consist of a hard mass within the medulla which at times may show a 
soft and even pulsating center. They bleed profusely. The mass 
consists of large cavernous spaces filled Avith blood, and supported by 
bony trabeculoe which show both degenerative and formative changes. 
Occasionally the endothelial character of the structure is suggested by 
the abundance of the foam cells. The author is uncertain Avhether 
these lesions are neoplasms or vascular malformations. 

Spontaneous Rupture of the Aorta.— Lif vend ahl (Arch. Path., 1929, 
8, 200) reviews the literature upon spontaneous rupture of the aorta, 
a term restricted to the condition of loss in the continuity of the vessel 
wall occurring without evidence of extrinsic pathologic changes, trauma, 
or formation of an aneurysm with secondary mural perforation. The 
author reports 3 cases of the condition, Avhich came to autopsy in 
patients of middle age who suffered from hypertension, cardiac hyper- 
trophy and from varying degrees of renal involvement. The Wasser- 
mann reaction of the blood was negative in the first 2 instances and 
not examined in the tliird. In tlie first case a triangular-shaped tear, 
3 cm. above the A^alve involving the entire circumference of the aortic 
wall resulted in an effusion of blood which stripped up the intima and 
perforated the adventitia to fill the pericardial sac. In the second 
instance, the aorta evidenced only a few fatty plaques on its smooth 
intimal surface, yet presented a transverse slit in the intima and media 
two finger breadths above the aortic ring. An opening of pinhead size 
in the outer aortic Avail permitted the extravasation of blood into the 
pericardium. The third case presented three tears in the aortic Avail; 
the first opening into the pericardium, the other two being situated in 
the abdominal aorta. In each of the 3 cases reported, histologic ex- 
amination of the aortic AA'^all at the site of the lesion revealed typically 
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syphilitic changes. Spontaneous rupture of the aorta most frequently 
occurs at the points of relative fixation, one and a half finger breadths 
above the aortic cusps or in the region of the ductus Botalli. The 
author wishes to emphasize the fact that while gross changes at the site 
of a rupture are frequently inadequate to explain the tears, localized 
microscopic alterations of a syphilitic or degenerative nature may be 
marked. 
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The Oral Administration o£ Derivatives of Chaulmoogra Oil in 
Leprosy.— Watson and Badger (U. S. Pub. Health Rep., 1928, 43, 
2883) are cautious in expressing any opinion on the value of chaul- 
moogra oil preparations in leprosy, but point out disadvantages of the 
drug and its derivatives as ordinarily given. The writers employ an 
emulsion of the esters derived from the oil prepared by the use of acacia 
and syrup and cod-liver oil. The dose varies from 1 to 10 cc. per day, 
and the preparation usually is well tolerated. 


The Thyroid Gland and Communicable Diseases.— A study of the 
effects of conmnmicable disease upon the size of the thyroid glands of 
elementary school children made by Olesen {U. S. Pub. Health Rep., 
1928, 43, 3009) revealed the following: (1) Thyroid examinations of 
589 boys and 636 girls were made before and after communicable 
illnesses. After the illness no changes in thyroid size were detectable 
among 51.7 per cent of the boys and 45.6 per cent of the girls. Thyroid 
size was decreased in 13.8 per cent of the boys and 11 per cent of the 
girls. Increased size was noted among 34.5 per cent of the boys and 

43.4 per cent of the girls. (2) The thyroids of 1842 boys and 1783 girls 
who did not have communicable illness in the interval were examined 
one year apart. No change in thyroid size had taken place among 

48.4 per cent of the boys and 43.6 per cent of tlie girls. Thyroid size 
had decreased in 12.7 per cent of the boys and 18.6 per cent of the girls, - 
while an increase wms recorded among 38.8 per cent of the boys and 
35.7 per cent of the girls. (3) A communicable disease census of 7977 
boys and 8441 girls showed little difference in percentage incidence 
among the thyroid-normal and thyroid-enlarged children who had the 
same maladies. The author concludes from his findings that there is 
some evidence to show that one of tlie immediate effects of communica- 
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ble diseases among girls of elementary school age is simple enlargement 
of the thyroid gland. However, this thyroid enlargement appears 
to be temporary in character. A comparatively short time, the length 
of which is as yet undetermined, after a child reco^’^ers from a com- 
municable disease, he is no more prone to changes in thyroid size than a 
child who has not had a communicable disease. In so far as elementary 
school children are concerned, there appears to be no ground for assum- 
ing that the ordinary communicable diseases are responsible for simple 
goiter. The underlying causes of this malady must be sought for in 
other directions. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OP OCTOBER 21, 1929 


Some Remarks on the Chemistry of Cell Division. — Frederick S. 
Hammett (from the Research Institute of the Lankcnau Hospital, 
Philadelphia). Cell division is an expression of reactions between 
chemical molecules. From this point of view the jirocess is ob^^ously 
self limited. The problem of the cliemistry of cell proliferation there- 
fore resolves itself into an inquiry as to the nature of the key group 
initiative of cell multiplication and which by its reaction products is 
inhibitive thereof. 

Pb-ion was used as the reagent. It was found that the metal retards 
development of parts where growth by increase in cell number is most 
active in chick embryos^ and root tips of seedlings of beans and corn." 
The seedlings showed that this is due to inhibition of mitosis and not 
of growth by increase in cell size.® Chemical studies under tlie micro- 
scope brought out that a Pb compound is deposited in the region of 
active cell proliferation,^ and that it is concentrated in the nucleus® 
particularly in association with cells undergoing division.® Chemical 
analysis of the deposit under the microscope and in the test tube showed 
it to be a combination of the metal with sulfhydryl.^ Furtlier it was 
fomid that -SH is concentrated in regions of active growtli by cell multi- 
plication. The hypothesis followed that sulfhydryl is specifically essen- 
tial for growth of this type and that this is , stopped by Pb because of 
removal of the activating group. 

This hypothesis was tested by obser^dng cell proliferation and cell 
size reaction in root tips and paramecium to thio-glycollic acid, di-tliio- 
di-glycollic acid, cysteine, cystin, glutatliione, ergothioneine, and insulin. 
As controls the equivalent compounds minus the -SH group were 
used when known. Experiments with tliio-glucose on wound healing 
in rat and man were also done.® In all cases where labile -SH was 
present, acceleration of cell proliferation obtained, and no stimulation 
of cell growth in size. The work as a whole, then, establishes tlie fact 
the the sulfhydryl group is specific and essential to cell growth in 
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number.'* Details as to methods of procedure are to be found in the 

papers cited. _ • i i -r u 

If the premises stated at the beginning be correct, it should be 

expected that, according to the law of ttiass action, the products of 
reaction of the effective group would be inhibitive of cell proliferation. 
Recent experiments with oxidized products of thio-gly collie acid, 
thio-glucose, and other simple sulfhydryl derivatives show ^this to be so. 
The data so far, then, justify the conclusion that cell division is regu- 
lated by a chemical equilibrium in which -SH is the key group. 
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Gastric Motility Studies — Ruminant Stomach. — R. S. Amidon (from 
the School of Veterinary Medicine, University of Pennsylvania). The 
physiology of digestion as it occurs within the ruminant stomach has 
received but a limited amount of experimental study. Such data as are 
available today represent the investigational effort of but a limited 
number of workers whose studies have been conducted three to eight 
decades ago. The contributions of Colin, Flourens, Chauveau, Tous- 
saint and Ellenberger are among the most important and have to serve 
to clarify many of the problems encountered in this interesting field 
of physiology, especially as regards the mechanics of the digestion 
process. 

In 1921 the author, collaborating with Dr. A. F. Schalk of the North 
Dakota State College, undertook a study of the motility factors for the 
purpose of reviewing and enlarging if possible upon the existant experi- 
mental data pertaining to this subject. The ox was selected as the 
experimental subject. A gastric fistula 4 to 6 inches in diameter was 
established in the left flank region of each animal, this opening com- 
municating with the first and second divisions of the compound stomach. 
These large fistulas did not disturb the normal body functions in any 
appreciable manner some of the animals being kept under observation 
for a period of two years. It was of course quite essential tliat the 
fistulas be closed whenever observations were not in progress. This 
was accomplished by a special valve-like device constructed of wood and 
leather which served to guard against any serious loss of gastric con- 
tents and the effects of cooling and drying of the gastric mucosa. 
Observations were secured by means of graphic records, palpation and 
wsual inspection. The tliird (omasum) and fourth (abomasum) 
di^^sions of tlie stomach were not freely accessible to study and the 
data secured relate chiefly to tlie functional activity of the first (rumen) 
and tlie second (reticulum) portions of the organ. 

The most important results obtained from tliis study are as follows; 

1. Details were secm-ed concerning the frequency, sequence, etc., of 
the contractions in the four dhnsions of the stomach. 
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2. The source of the material forming the bolus of rumination was 
definitely proved to be from the reticular cavity. 

3. The esophageal groove is nonfunctional in mature animals but is 
active and serves to guide milk into the abomasum of the nursing calf. 

4. Pressure and frietion stimuli when applied to the gastric mucosa 
per fistula will initiate the act of rumination. Such stimulation is 
probably representative of the effects exercised by tlie heavy coarse 
food material taken into the rumen and reticuliun. 

5. No digestive secretions are elaborated in first tliree divisions of 
the ruminant stomach. Fermentation, which occurs in a very active 
manner within tlie rumen and reticulum, releases valuable nutritive 
materials from their cellulose investments so tliat the digestive secre- 
tions of tlie abomasum and intestinal region are enabled to accomplish 
their action. 

6. The importance of abmidant moisture within the stomach has 
been especially emphasized in this work and has a practical significance 
in the treatment of rumen impaction. 


The Effect of Posture on the Cardiac Output. — Isaac Starr, Jr., and 
Leon H. Collins, Jr. (from tlie Laboratory of Pharmacology of the 
University of Pennsylvania). Tv\m series of experiments have been 
completed to extend die use of the improved ethyl iodid cardiac out- 
put method (Starr and Gamble, 1928) to normal subjects standing at 
rest. These experiments demonstrate that: 

1. In the standing position the ethyl iodid content of arterial blood 
maj*^ be estimated from the content of alveolar air collected automati- 
cally (five experiments). 

2. If a standing subject, after inlialing etliyl iodid, rebreathes for 
thirty seconds in one bronze bag, then for a minute longer in a second 
bag, the agreement between the etlijd iodid content of the two bags is 
not as close as in the supine position; that of the second bag averaging 
13.6 per cent below that of the first. Therefore tlie equilibrium between 
the ethyl iodid in mixed venous blood and that in air rebreathed for 
thu’ty seconds cannot be so closely demonstrated as in the supine posi- 
tion. However any error in estimating ethyl iodid in mixed venous 
blood must be small and in the direction of making the calculated blood- 
flow smaller than the actual in the standing position. 

Ten duplicate determinations of cardiac output in both the standing 
and supine positions have been made on five subjects. In four sub- 
jects no significant change of cardiac output followed the change from 
supine to standing position or the reverse (seven experiments). These 
results are similar to tliose of Grollman. In one subject the bloodflow 
standing was always significantly less than that lying (three experi- 
ments). This subject had a history of occasional fainting without 
obvious cause, the others had no such history. 

If the results are calculated from our data according to the method 
of Henderson and Haggard the cardiac output always appears much 
smaller in the standing than in the lying position. The addition to this 
calculation of the factor representing the ethyl iodid content of venous 
blood brings the result in both positions to the same figure in four of our 
five subjects. 
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A Comparison of the Histology and Physiology of the Sensory End 
Organs of the Prepuce.— R. G. Williams, B. McGlone and H. C. 
Bazett (from the Department of Physiology, University of Pennsyl- 
vania). Histological When pieces of skin are stained with methylene 
blue and cleared in oil of wintergreen it is possible to observe large 
numbers of nerve endings and to determine their depths and relations 
without recourse to sections and reconstructions. 

The following data were obtained from skin removed at circumcision 
which had been treated in such a manner. The data presented represent 
a study of one square centimeter of skin. Studies on other square centi- 
meters show no appreciable variation from the one given. 

One square centimeter of skin contained 212 nerve endings which 
were quite evenly distributed. Of this number there were seven types: 
115 were free endings which occurred at a depth of 56 to 72 micra; 52 
were very small end bulbs having a very fine net arrangement but no 
capsule and occurring at a depth of 20 to 28 micra; 23 were free endings 
having a brushlike arrangement at the end of numerous branches and 
being at a depth of 40 to 60 micra; 15 were the so-called Krause endings 
which occurred at a depth of 64 to 72 micra; 4 were an unusual type 
having a thick, pale capsule and a central nerve core which occurred 
at a depth of 92 to 140 micra; 1 corresponded to Rufiini’s ending at a 
depth of 200 micra; and one was a Meissner ending which lay at a depth 
of 140 micra. 

The normal thickness of the skin in this region being 0.6 mm. the 
slirinkage of this specimen was 30 per cent. When the figures are cor- 
rected for shrinkage the depths of the end organs would appear to be as 
follows: 


Type I . . . . 

Type II , . . 

Type III . . . 

Type IV (Krause) 
Type V . . . 

Type VI (Ruffini) 
Typo VII (Meissner) 


80-103 micra 
28 . 6-40 . 0 micra 
57 . 1-85 . 5 micra 
91.4-103 micra 
131-200 micra 
285 . 7 micra 

200 micra 


A determination of the depths of the bloodvessels of the prepuce from 
a completely injected -and cleared specimen indicates that in general 
the Ruffini end organs lie in tlie deep rete venosum of Spalteholz, 
those of Meissner lie in the superficial rete venosum, and the Krause 
endings lie in the arteriovenous region immediately below the corpus 
papillfe of the corium. 

Physiological. A fold of tissue covered on botli sides with skin is 
obtained by suspending a part of the prepuce or a fold of loose skin 
from the dorsal surface of tlie penis by two hooks conneeted to weights 
(30 gms.) over pulleys. The sensitive spots are mapped. It is found 
possible to stimulate the end organs sensitive to temperature from either 
side, though tlie latency of sensation is less, when the stimulus is applied 
to the spot nearer to the end organ. The thickness of tlie fold is deter- 
mined from Roentgen ray photographs, the time of thermal penetration 
by the use of thermocouples, and comparison with the latencies of 
sensation permits calculation of tlie probable deptlis of the end organs 
involved. 
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Touch. The thresliold for touch has been a pressure of about 1.5 gin. 
per mm. radius, applied with ahair (von Frey’s technic). The reaction 
time to touch sensations is in this area very variable; the minimum 
has been 0.11" to O.M" (3 subjects); tlie median value has varied 
from 0.25" to 0.31". 

One square centimeter of .shin ruled in sq. mm. areas (rubber stamp) 
gives positive responses to touch stimuli (2 gm. per mm. radius) in .31 
to 64 per cent of the squares tested. 

Cold. The reaction times are variable — the minimum recorded was 
0.23". The cold spots are distributed irregularly. "Wlien determined 
with a point of 1.5 mm. diameter their number varies between 2 and 11 
per sq. cm. Wlien mapped more carefully with a cooled wire of f mm. 
diameter the maximum number observed has been 12 per sq. cm. Cal- 
culation of depth from variations in reaction time indicates a value of 
0.1 mm. as the most probable. 

Wnrjn. The reaction times are less variable than those of cold, the 
minimum recorded was 0.40". The Avarm spots are usually related to 
Ausible A'^eins. Their number Agarics betAA^een 0.5 to 2 per sq. cm., AAUth a 
median A'^alue of 1 per sq. cm. The calculated depth is most commonly 
0.35 mm.; occasionallj’^ depths of about 0.5 mm. are estimated. The 
total thickness of a double fold has usually been 1.2 mm. 

Both AAnth Avarm and cold there is no doubt that stimulation can be 
induced from either surface, cA-en though thermal gradients must be 
quite different. At the depths estimated for the end organs A’^ascular 
plexuses probably exist; it has appeared easier to stimulate cold and 
Avarm end organs by lateral transmission of thermal changes Avhen the 
application is made distally as estimated by the direction of the A^eins. 
Conduction along the blood stream is probably an important factor. 

We Avould like to express our thanks to Dr. H. Strughold for assist- 
ance in some of the experiments and for instruction in technical methods 
emploj^ed in Amn Frey’s laboratory. 
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